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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 c^wei you &ofi war a control' of up to four tape drives 
{two for reading, two for writing! allowing mergmg of data 
files. This is achi«-ved by using the remote sockets of the tajse 
drives, controlled by USR u ate menu or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output altowingconneciian wiih 
any such pr inter usmg the full ASCI I character code (you can 
now prirtt on pbin paper in upper or lower case, i^nd up to 
132 chatacters per linel at a variable baud rate up to %%Q0 

• SPECIAL FEATURES 

Therie are ^o m^ny special feature it is difficult to list ttrem 
allp for example: 

AUTOMATIC TAPE COPY: You can copy ii data fil« regardlta 
of your memory capacity as it is processed through the Sinclair 
block by hlock. 

TAPE BLOCK SKIP: Without destroying the content* of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings, 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in th« Sinclair ROM. The 2X99's ROM contains 
the tape drive operating system and the conversion to ASCII 
fnf the RS232C output. 

There is ^n extension board on the rear to plug in your RAM 
pack (larger than 16K if r^sftuiredj. The unit is supplied with 
one special tape drive lead, more are available at €1 each. 



NOW ONLY 

£49.95 

PLUS 




m ZX99 SOFTWARE 

We now have available *'Editor 99". a quality word pfocessmg 
program induding mail-mer ge^ supplied on cassette for £9.95. 
Also following soon: 

* Stock Control (October J 

* Sales Ledger (November) * Debtors Ledge^r 

* Business Accounts * Tax Accountiifg 

Dept. ZX2 Data - Asset te, 44 Shroion Street. 
London NW1 6UG 01 258 0409 
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IBBC CASSETTE LEAD 

7 pm piiag ED CtAru 3 5mm plyp and anc J.Smm plug 

Only £2 inc P & P 

Orhifr le^^d^ .w^wlahle filftw t« Nip hone 

— a 



• FERGUSON CASSETTE RECORDER £28 inc. p&p 

Ta«i^ rt-uh ZX81. Acorn, BBC, Dragon etc eic 
Fi«aturei Dm, Ear. Mkc and Remote icch«ts. 
Tape Couf^l^r^ Toni Gonuol, Built m Mic, 
AutoitDp. 8anerY/mdiri&. Recommended bv 
Acorn f dr Uitr ^^th B8€ COm|>ut«?r 

• STAR DP8480 

RS232C (SERIAL) £285 plus £6 

Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 

Thi^ pro^efnonai primer worM Mit4i simoi t ^nv 
-cornpLiter with vcrv good yppef and* lowtfr cm 

rvpefaw •2,000 SHEETS OF 

• Qi -direct tonal • 80 cnlwmn wndm HO" p*pwl PRIIVTFR PAPPQ 

• SvwtChabHf - Tr«10r Or Ff iclior )^Hd [. PJ V-I ? ^JT ^!? ^ 

• 80 chri fwr iccond £ 1 3. 50 plus £3. 50 p&p. 

• E690 REVOLVING CASSETTE RACK 

Sin^e - CZ,99 (hsldlt 32 laiwi or 20 iri caMtl 
DoMble ' £&.99 f holdt 34 taput or 40 m zastfi 
Treble - C8.99 IhDKb 96 lapn at 60 m casiH^ 
OuaiJ - C1t.99 Eholds 128 tapfri or SO m cases) 

All {^\ui£^ p&p 





COMPUTER CASSETTES 

High tfualiiv. tcr«w»Hmt)ied Ciis»ii« luppited 
wlh llbt^rv b«Kn. Any IvngtNs jivairable, 



C5 - 3Sp 
CI 5 - 39p 



CIO ^ 37p 
C20-41P 
C30 44p 



012 -38p 

C25 - 43p 




foRDER FORM 
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Oepi, 2X2 Data - Aswtre, 44 Shfoton Su tf-t, 
London NW1 6UG. 01 258 0409 
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KAYDE Electronic Systems Ltd 

ZX KEYBOARDS FULLY CASED 



2X81 WITH REPEAT KEY 

this IS a tiighly professional keyboard u^»rtjj 
execyfive buttons ^% fourid an tap qyalilv 
computers h hds d repeal key a"(t corner 
complete rn its own luhury case Thts «5 a 
genuirfce professional l^eyboard &nfl shiould 
not be confused w\\M toy keyboards current 
Iv available^ on ihe n^afk^i 
As reviewed by Tim Hsrtn-el 
ZX Computing Interface 



£37.95 






MEMORIES YOU 
CAN RELV ON 



AS^^ 




pjfW 




SPECTRUM 

Thr? IS a highjiy professiunal keyboard, taken 
from OUT World Fa mo us and well pioyeo 81 
keyboard, it tiir«s been redesigned to compre 
ment your ZX Spectrum. r*«iT nr 

BUY NOW BEFORE THE RUSH £37.95 



RAMPACKS 

MASSIVE ADD ON MEMORY 



X^ 



64K 
16K 



£72.95 
£29.95 



Up grade yflui Spectrum nov^ To 48K Just add our 32K 
memory eitterision plug in board lo your Specif um vvbu'^i 
already has 16K to give you a massive 48K of mem 

£48.95 



ZX81 4K GRAPHICS BOARD 

Th^ KAYDE Gr4iphics Board \s probably ouf best ac^^assory 
yet it fit^ nBarlv mside your 2X81 It comes complele with j 
pfe-progri3mmed4K Graphics ROM Th^siwHI give nenrly 4&D 
extra graphics; 3nd wah the inverse mak«s a total of noariy 
nme hundred 

The KAYDB Graphics Board has faciht^es for either 2K o* 

RAM \ioJ user defmatale graphicsl 4K of ROM or our 4K Tool 

Kit Chip^ that w^li be available shortly All Ihe ciraphncs aie 

completely software controlled therefore they can be wrrtten 

mio your progr^immeii Hr*re are iM few ewample^ 

A full set of space invaders ~ Pucltman — Bullets, Bomtis — 

T«nks — Laser Bases and Altera Ships 

MO EXTRA POWER NEEOtD £29.95 



FLEXIBLE RIBBON CONNECTOR 



Stops rriovement of RAM PACK 

(N OUT PORT 

IV10THER BOARD 

Complete with 5 volt regulator 



£1295 
C10S& 

£1895 



All Ma rd ware comes fully built and Lesied and complete with 
a 14 (Jay money back oplion 
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IX S^fcVufn Caa«J KtM^boa^it - 
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£X %^}wi€,^fuini 3^K Pt^rtiip^ti 


4.3. 


1 




?1B1 Cjipfl ^etibiyir^ with rtp*at fcey 


37 9!j 


1 




JJdgi ^*£ Pamoflch 


77 3b 






ZXS1 IS* Hampacb 


2t95 






^?(^1 4R tjps'.ipNics Bppi^ii 


?3fl?3 






^a^ Fleji^He B.bbQi^ Canrwctor 


1 ? 3b 
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16K GRAPHICS BOARD 
SOFTWARE 

l^tiLKMAN the on^y true ZX version of ihe popular arcade 

iictrne 

SPACE INVADERS The best version available anywhere. 

CEfv^TIPEDE "In all I Ihmk ihis is Ihe best preser'ited moving 
graphic programme Tv© yei seern ' — PhM Gar- 
falt, INTERFACE £5J5 

Gr«pNc &«^ftM«f« c*n ^flly be uaed wrfh m Graphict bcMid EACH 
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'Pilaff II] cfiit^p 10 my Acciims idrc^flvcjiFEl IfM^^Cii'^ 4C<o^nt ny 

»:s;X'"^^ 1 1 1 1 1 1 ] J 1 1 1 M 1 1 1 1 
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'^-r^\ Mill [ I 

N I i I n M i I I I M 1 M I I til 



PltMt idftowf 1 M P-5iP t.jr All H^idAjrt.- bOp ffl* J»R ^^wj-rt^ 



(0«pT ^>fj 



16K 81 SOFTWARE 



CEMIfPEDt " In ahi. I ihmK tniii i^ The best presented moving 
graphic programme !'ve yet seen " Phil Garratt — Interface 
3D 3D LABVRIfHJTH A cybat maie thai has corndors wvhich 
m^y go left, rjghi, up ftnd down £5.95 

AK Tool Kit full of utilities to md the programmer uncortstrucl- 

mg and de-bugqing E. PROM version fdr use Wilh graphics 
ROM ^^ ^ £9.95 



VIC-20 SOFTWARE 



THE KAYDE VALLEY 

The ultimate in 
adventure garner 

VIC ?0 dealer 



Othello ^C^ 

Plus many more ^^m^ 



£7.95 



SE^D fOR A fflth CAlAiDi^UE STATING TYPt OF COMPUTER 



O 



WHV WAIT TO PAY MORE 

FAST IMMEDIATE DELIVERY 



Post To KAYDE ELECTRONIC SYSTEMS LTD 
Dept THE CONGE, GREAT YARMOUTH 

NORFOLK NR30 tPJ 
Tel: 0493 57867 (Dept ZX) 

Telex 957247 CHATCOM G 

Don I to:gti\ yon i?^n always order on th^ tetephontr wtrft your 
credit csrd Dealers weicome 
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Letters . . 



Vou, our readers, ipeak out on matters 
that interest, incense, infuriaTe, intrigue 
and involve you. Tim Hartnell replies. 



ITTfffB^iii'MMik 



Hints n Tips 



A very useful connection of very useful 
things you should know wherr writing 
those very useful programs^ 



Foxing About 



No way of chickening out of this estciting 
game] Time to be foxy and get the bird in 
B coup chased 



hfot the 24 A to Kiibura High Road, bui 
the SI 00 to printers Or VOU= 2X 
Corn put ing tak^^s the mystery out of I/O . 



Stopwatches at the ready as Stephen 
Tyter and Mark Dulling put some popular 
computers through their paces. 



Three pages of y oodles !0 r?Hf.an.;i youf 
ZX horizons. Plenty to talk abuu [ hy re, as 
ouf reviewers found oul 



Defence? 



Save the Earth ^gamli ar c^ny other 
pKanet you lancy with this ingenious 
space opera offering. 



Board-came 
Design .... 



Adding a 
Keyboard 



Fed up with the ZX cramps? Make life 
easier for yoursalf by adding a 
customised keyboard To your 2X 
Compuier. Finger clickin' good! 



Yellow 2X of 801 



All the way from Sweden! A new version 
of 'The Velio w Rose of Texas' for the 
ZX80. 



The secret of how lo make your ZX tninK 
It's a chess master, or a general, or a star- 
fighter -and win I 



Hit the Deck 



Pit your wits against the ZX wind and try 
to land your plane on THe aircraft carrier. 
A must tor alt aspiring pilots 1 



A Little Joy 



Cround-To-Air 
Slot Machine Fever26H Missile 



A 1 6K program for ihe ZX8 1 that will let 
you gel the drop on the bank Lots of fun 
with some clever graphics. 



IX CompuliriQ It conttanttv on thi iti^k oui for wall 
WtiXX*r\ BTikltt Jmd j^ttqtMm% If ycu ^h\nk thi| your 
*ffoni rrtsal our stanJerd'^ iMffllP f«4l fro* te tubm^E 
fmit woih to yt iQf co^tidtrftti-on 

MAl#h«l tl^ukt b« Tvp«ft t^ poiMb44. Any prci 
grBmi lubmnrtBd mu:|,l ba llittd. CKltvIt* t4it>** 
mliQn4 wiM r^t t» acctpttd. acid nhoukl b« accttm 
p«n4«d by doCUIfMntttl^l 14^ axplaiin how Ihav work 

And nuJc* H ttiy ID rvn ih«m AH ^ubrni^ wm ^ jJi t» 
Bcknowlaclgtd Anir pybHthtd^ Vi/orL will b«> pad ffK 
All work lot tdris^d*Faiitsri should ba sant |4> |ti« 
Edildr al our Chtrlng Crotli Rowi •dtdratt 



No prizes for guessing the aim of this 
exciting and fast-movi^ng game. The 
pnzes come for aiming straight - and 
fast. 



Moving with the 
Flow 



Flowcharts ^re an essential part of 
learning to write Isrge pFOgranns. If 
properly used they generate good 
routines. Hetes how. 



Moving thjngs around easier comes 
expensive for the ZX81. Is the 
convenience worth the cost? We firtd 
out 



A Test of Nerves 



So you think you're James Hunt, {who's 
he?). This program will sort out the 
Sunday drivers! 



Going Gregorian . . 62 



Make a dale to make dates W(!h our 
informative program to handle your 
diary. 
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01 247 8233. F^mlfKl by HiCMv Gdrnett Lid . Rotheih^m 

ttie c^ntumi a^ iiil« {hiblK4ll«n irtduding gll an ides. d«vgfi»H []4*rii. (Sr«wfng« *nd praflf«m» ind aU copyr^yhi and Oth«f in|«llH«:iual prop^ttv ttffitig Ihttfem bt^or^ to 
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News 



F^ve pages of all ih* latest and greatest 
things lo happen to 2X computers. If H 
mattErs. it's her© I 



Try and ouiwit the guards and get Tathe 
treasure in this "high inteihgence" game 
for the 1 6K ZX81 by Paul Holmes 



Doodlebug 



n^grrrnTT^ 



90 



An ingefiioug lit tie game with a novel 
programming Cwist, 



Getting some 
Order 



Our editor has devised two m valuable 
programs for The ZX8 1 and Spectrum to 
help you gel orgariismi. 



Escape from the dytches of the ZX81 
before it traps you in [his clever game! 



Spectrum in Code . 9S 



Mas-ter machine code mystenes on your 
multt-colour morkster. This artsde makes 
it easy and fast. 



software Reviews 74 ■ Secret of Life I 97 



There are hyndreds of programs 
available for the ZX computers. We 
show you some of ihe best. 



i:Wi.M,UJ..\.\\.\i 



Time for Spectrum owners co sirap 
themselves into the A A guns, dry their 
palms and prepare to do battle I 



Structured 
Programming . . .82 



Don't say you never wanted to know it? 
Everybody does - and now v^Hjr ZX8 1 
can be made to reveal ail. 



We take a look ai the ZX m the 
classroom 



ivn;am^ 



About time you 



I lime you improved your 
p^ogra^THT|^n9! We all ought to do things 
Iv Now MOM can I 



properly ... Now you can! 



All in Proportion .84 



Spaces are mcKy tnmgs \o put into 
typewritten copy . Doing ii proporttonally 
was even harder. Until now. ZXBI's 
solve the problem. 



Away into Space .85 



A thnlling new game guaranteed to bring 
out the Captain Kirk tn you! 



A 1 6K program thai s ideal for physics 
sludenls who are swamped wi!h 
calculations 



AC series Circuits 104 



Make your ZX drj^*j circuits and 
calculate the values (or you. Invaluable 
for electronics fan^ everywhere. 



zx-81 Tape 
Directory . 



A quick and easy way to store programs 
on a tape arid be able to find ihem again 
rast* 



ii'.iAiJ-jj.i.ui.'.i.mi 



andOPTiMAX 



111 



A program designed to give the ZX81 
owner access to a decision aiding 
technique. 



Along the Wire .114 



Two challenging 1 6K programs from 
Daniel Haywood, incEuding an ingenious 
device tor g^tonrig those pictures you've 
created. 



computer/ 
instructor 



.118 



A live-in teacher to ted you all you need to 
know. 



Battle of the 
Chessmen 120 



Two of the best chess programs on the 
market do battle in this ZX Computing 
review. Who wins out? 



work! 



122 



When your ZX-Sl nres of playing 
games, make it earn its keep with ihis 
utiUty program, 



worth 1000 
words? . . . 



124 



Picturesque pOfnt the way to a more 
impressive dispfayf 



108 ■ Specifications . . 1 28 



Our invaluable quick reference guide to 
the 2K ranges of computers and 
peripherals. All The facts. 
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Sinclair ZX Spectj; 



16Kor48KRAM„. 
full-size moving- 
key keyboard... 
colour and sound... 
Ngh-resolution 
graphics... 

From only 

£125! 




tA^tOCK Tte4¥l^C^ rnvViCW --- 
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First, tliere was the wortd -beating 
Sinclair ZX80 The first personal compyter 
for under £100. 

ThenJhaZXei Witt^ypto16KRAM 
available, and theZX Printer Giving more 
power and nnore riexibilrty Together, 
they ve sold over 500.000 so far, (o make 
Sinclair world leaders in personal 
computing And theZXSl remains tHe 
ideal low-cost introduction to computing 

Now there's the ZX Spectnjm! With 
up to4eK of RAM A fuH-siie moving-key 
keyboard Vma colour and sound High- 
resolution graphics. And a low price that's 
ur^rtvalied. 

Professional power- 
personal computer price! 

TheZX spectrum incorporates all 
the pf oven features of the 2X81. But its 
new 16K BASIC ROM dramalicady 
increases your computing powef 

Vou have access to a range of 8 
colours fo r to reg round, background and 
tjorder. together with a sound generatof 
and high -resolution graphics 

Vbu have the facility to support 
separata data files 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which yog can uprate later 
to 4eK of RAM) or a massive 4&K of RAM. 

Ye! the price of the Spectrum t6K 
Is an amazing £125! Even the popular 
48K version costs onky £1 75! 

>bu may decide to begtn with the 
ieK version tf so, you can still return it later 
for an upgrade The WSt? Afwind fiSO. 



Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
a nd TVs (colou r Or black a nd whi \ e) . 

Em ploy i ng S incia ir B A SI C ( n o w y sed 
in over 500^000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC prog ramming. 
Whether you re a beginner or a competent 
programmer, you'll find them both of im- 
mense help Depending on your computer 
experience, you 11 quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing- 

There's no need to stop there The 
ZX Printer -available now- is fully 
compatible with the ZX Spectrum And 
later this year there will be Microdrives for 
massive amounts of extra on iine storage, 
plus an RS 232 /network interface board 




Key f eatu res of the 
Sinclair ZX Spectrum 

• Full colour -6 colours each for 
foreground, background and border, 
pi us flashing and brightness -intensity 
cor^tfol. 

•Sound - BEEP command with variable 
pitch and diirat ion. 

• Massive RAM - 16K or 4BK. 

• Full-size moving -key keyboard - all 
keys at normal type whter pitch, with 
repeat facility on each key. 

• High-resolution - 256 dots 
horizontally x 192 vertically, each 

j ndi V idual I y add ressable f o r true high- 
resolution graphics. 

• ASCII character set -with upper- and 
lower-case characters 

• Teletext compatible - user software 
can generate 40 characters per line 
or other settings 

• High speed LOAD & SAVE -16K in TOO 
seconds via cassette, with VERIFY i 
MERGE for programs and separate 
data files 

• Sinclair 16K extended BASIC - 
incorporating unique 'one -touch' 
keyword entry, syntax check, and 
report codes. 




RS232 /network 
interface board 

This interface, available later this 
year will enable yoy to connect your 
ZX Spectrum to a whole host of printers „ 
terminals and other computers 

The potential \b enormous And the 
astonishingly low price of only £20 is 
possible only because the operatmg 
systems a^e already designed into the 
ROM. 



ZX Spectrum 

Available only 
by mall order 
and onl y from 



Striclalr Research Ltd, 
Stanhope Road. Camberiey, 
Surrey. GUI 5 3PS 
Tel Camberley (0276) 685311 



The ZX Printer- 
available now 

Designed eicolusiveJy for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the fy II 
ASCII character set -including lower -case 
characters and high- resolution graphics. 

A special feature ks COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing spe^d is 50 charac- 
ters per second, with 32 characters 
per tine and 9 liines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
iong and 4 in wide) is supplied, atong with 
full instructions. Further supplies of paper 
are available in packs of five rolls 



The ZX Microdrive- 
comingsoon 

The new Microdrives, designed 
especially for the ZX Spectmm. are set to 
change the face of personal computing 

Each Microdrive ts capable of holding 
up to 100K bytes using a single inter- 
changeable microfloppy 

The transfer rate is 16K bytes per 
second, with average access time of 35 
seconds. Andyqy'H be able to connect up 
to 8 ZX M i cfodri ves to y o u r ZX Spect ry m . 

All the BASIC commands required fof 
the Micro drives a re included on the 
Spectnjm 

A remarkabte breakthrough at a 
remarkable price The Microdrives are 
available later this year, for around £50. 
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How to order your ZX Spectrum 



BV PHOME^ Access. Bare I ay card or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day . eveiy 
day. BY FREEPOST-use the no-stamp 
needed coupon below You can pay by 
cheque, postal order. Barclay card, 



Access or Trustcard 

EITHER WAY- please allow up to 28 
days for delivery. And there's a M-day 
money- back option, of course We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinctair Rsararch, FREEP05T, Cambedey. Surrey, GUIS 3BR. 


Order 


Qty 


ttom 


Code 


Item Price 
£ 


Total 




Sinclair ZX Spectrum - 16K RAM version 


100 


12500 






Sinclair ZX Spectrum - 46K RAM version 


101 


175.00 






Sinclair ZX Printer 


27 


S9.95 






Printer paper (pack of 5 rclls} 


16 


ll.dS 






Postage and packing; ordefs under £100 


28 


ZJ95 






orders over £100 


29 


4S5 





Please t icJ^ if you require a VAT receipt D 

*l enclose a cheque/ postal order payable to Sirrclair Research Ltd for £ . 

*Please charge to my Access/Sardaycard/Tnjstcard account no 

•please delete/complete j | | j ^ j j j j j | ^ | | [ | | 

as applicable 

i Signature^ | 

PLEASE PRINT 

iName: Mr/Mrs/Miss I I I ] I I 1 I I I l ] I I I I I I J I 

[Address | | I | | | j | | | f | | | | I I I I I M I 
I I I I I I I I I I I 1 I M I 1 I I I I I I I I 1 I 1 
I I i I 1 I I I I I 1 I I I I M 1 f I I I I I [^'^cftioi I 
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Letters 




WeteofTi© to the third i^sli^ of ZX 
Computirtg. The Specuum has 
certainly set the ZX wvorW on fire, 
and in this is^a we being you 
more articles and programs 
de&ign^ to help y oij develop your 
progr^nnmirig sKill:^ on th€ Spec- 
trum. 

We've not neglected the 
ZX8 1 nor the ZXeO, and yovi'W 
find these c computers are well 
repfeseni^ m thi^ tssue 

Before I outtiine ihe contents 
of the issue fof you. I'd like to 
draw yoyr atiention to our com- 
petition. We re giv^r^ away a ZX 
printer, and five sets of the ZXSl 
sohwar© which Uncle Clive is sell 
irYg. The winner of the ctxnpeti- 
tion gees a p-inier, p4us a set of 
soft ware, arid there are four prizes 
of software lor the runnefs up. 
Dmails of the competition are in^ 
ckMted in the News' section of 
this issue. 

When you connpare the 
published software in magazines 
today compared with the pro 
grams which were published back 
at the beginning of ZX history, 
you see how much programming 
standards have improved, in this 
issue, w© have an article on 
'structured programming' wNch 
may well help you to improve your 
own standards of program 
writing. 

Tim Roger's program pfiO- 
PORTION AL SPACING is design- 
ed to solve the problem of messy 
word outp^. The progfam not on- 
ty ensures that words are not split 
at the end of lines, but also 'pads 
out' each line in order to use all 32 
characters across. 

This program dennands a 1 6K 
ZXBl. «s does the Oi>e by N G 
Strong, of Epsom, an engineer 
who retired before the advent of 
pefsonat computers and even 
pocket calculators. 

The ability of the ZX81 to 
SAVE and LOAD a nan^ed pro- 
gram on tape op^is up many in- 
teresting possibilities. James 
Calderwood, from Colerair«, ess- 
plains how it ^s possible to load a 
program from a directory, by just 
entering the number printed 
beskJe t he program of your choice 
in a menu on the screen. 

So that things don't get too 
sefTOuSn this issue of ZX Com- 
paring has a number of very fine 
games for you to play, including a 
well- written GRAND PRIX pro- 
gram from Jim Archer, of Frimtey. 
Surrey. 

Another great game is FOX 



AND CHICKEN, wntten by Jim 
McCartney of Coleraine This pro ^ 
gram is a mixture of machine code 
and BASIC, and exannining the 
|istir>9 should help you further 
develop yo^ir prograrr^ming skilis, 
Siephen Adams fooks at t^ve elec 
tronics beneath ZX keyboards, 
and tells you how to add an exteri^ 
sion keyboard of your own. 

If you're bogged down with a 
bug in your program, a ftowdiaft 
can help . Henry Budget!, ediiof of 
'Compunng Today'- tells you how 
to go about flowchsfling in your 
relentless search for bugs 

In our last issue of ZX 0>m 
puting. we introduced a new sec 
ibn ZX Education — and this 
has proved very popular, so we br 
ir>g you a slight ly e H:panded edc ua 
tpQfial section tn thas iS5>ue. H your 
school uses ZX computers in any 
way. why not write into the 
magazine and let us know. We'd 
Jove to be at>*e to run a photograph 
of you and your classmates using 
their ZX computers, arxJ share 
your ideas for us^ng the computers 
in education 

We make sure that every issue 
of the maga.fine has several major 
articles and programSp as well< as a 
number of shorter ones, so that 
those who w^it a realty meatv pfo- 
gram will have something to get 
their teeth into. One of the pro- 
gran^ which fits this classification 
in this issue ts a superb 7K pro- 
gram for the ZXai - SLOT 
MACHINE - wrinen by Adam 
Warirbg arxl Mike Cleverley of Hull. 
The program uses a flashy 
machine code routine to reverse 
the display when you wrn and 
at the end of the game when you 
lose. 



Another '^heavy* articte comes 
from Thonrias Saliciniyne, Paisley. 
Scotland, who has written a pro- 
gram devised to calculate and il- 
lustrate, usirkg circuit and phasor 
diagrEjrns, the Characteristics of a 
series A.C. etectrical ctcuii. 



Contributions 

We re on the lookout now for good 
programs and articles for the ne^tr 
issue of ZX Cotrpufff^. Program 
hstings are vjtal (rather than just 
providing the program on 
cassette), along with dear instnjc 
tions on what tb^ program does^ 
how It wofks, and what the user 
will see when he or st>e njrirs it 

Any kinds of programs are 
useful, hut we are pamcularly in 
terested in ories which use ZX 
BASIC in particutarly clever ways, 
or in ones which coniari routines 
which can be re-used in otfter pro- 
grams. 

It is vital that the programs you 
serxl u^&re totaHy original, and not 
"adapted' from programs in other 
maga^irtes, or m books I've even 
had two programs submitted to 
me here at ZX C^nptjfing which 
were borrowed' from my own 
boo^s. 

AH contrlbuT^o^s we use are 
paid for . of coorse. so if you'd like to 
contribute to forthcoming issues 
and make a b^t of pocket mor>ay, 
look through the contents of this 
issue, and i^f you can write as well . 
or better than, our present con 
tributors. let's hear from you. But 
for now, get down to enjoying this 
issue with your ZX computer 

TIM HARTNELL. Editor 





Dter ZX Computing. 

i am writing to you about your 
DODGEM CHOMP progriim m 
issue two which is very 
entertaining and could pve hours 
of fun. HE^w^ver. in the 
introduction, you state that the 
game coiikj go on for ever, and 
that Tim Rogers' high score was 
450- Ifp however, he had 
managed to attain about BOO, 
h^ would h^ve teen tha^ as the 
listing stands, the maKimum 
possftple is rougNy 5 BO or so. 
because of errorveous logic \n 
lines 900 to 940 The fplkjwing 
corrections alk)w the game to 
carry on indefir¥tely; 
920 LET P = G 
930 LET G - H 
940 LET H - P 

Anctrew GoodseO. 
Penge 




Machine code 

Dear ZX Computing, 
t lli^e just been reading your 
snond issue of ZX Computing 
erKi find it a very useful and 
interesting source of data. 

I did. however, v^te an error 
wNch I feft I sfxHjId bring to your 
attention as d would cause 
cfrfficulty to your readers. 

In the "breaking out" 
program there is a coding 4A 
64 40 useci in the 3rd line Of the 
machirw code routine This 
doesn't rn^ke sense as 4 A is LD 
C. D and the 8440 has no 
mtaning there. The conect code 
wouki be 3 A 8440 whk:h is LD 
A. I40e4*n6516dj. 

Ralph HBlon, 
Folkestone, Kent 
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Memory query 

Dear ZX Computing. 
I have re^ reports that the 16K 
Spocmjm uses 7K to provide the 
mimM and graphics, teaving only 
9lt 0f "usaMe" memorv Th&re 
af« some marveious Adventure 
pfDgrafna iKround for The ZX01 
whid> need the 1 6K RAMpac^k 
As a laymafi 9bou! to buy Ns 
frst computer r am I right ir^ 
thinkirng that t^se when 
tr@n^ted into Spectnjm BASIC, 
will not fit into wha! is left of Ks 
standi memory and thai I 
WQHid therefore need the 4aK 
vwmn to take them? I 
jipprectete the 4eK would give 
me much mofe $Cope as rnore 
involved software is developed 
but H FS CSO more initially 

The ZXSVs 1 6K RAMp^k 
has dropped £20 as cNps hava 
become cheaper ts it Kkely that 
if i bought ,1 1 6K Spe<nrum. the 
£60 cosi la up grifrde it to 48K 
might be reduced in the future ? 

1 have a^eady seen one ad. 
for a 64K RAMpack to stick on 
the back to glvts n SOK H I 
bought such a r^on-Sinctair add- 
on, do I just plug it in and carrv 
on? I have read articles [which I 
prof^$ not to whoBy 
undarstandl wNch say the 
macNne qk>es not know how 
much m€mo*Y *t has got (if tvon- 



SlaiXlard) and starts throwing in 
phrases like Pf EK. POKE and 
aherwig RAMI OP 

Pbase answet ir^ basic 
ENGUSH and not Engish BASIC! 

Rk^hard Carbons, 
EwflM, Surrey 



• Homifs ' Do iwf H wpe^t not 
COPf^&Ct BfJYt^ng »xc^f the ^X 
pnntm' tQ the back of the 
Spectium ^&part fwfn p/pcft/cfs 
specfficsify ptoik/cod for ihe 
Sp^tnifni Y<M^ wigi^m&ge 
both the computer ^Kf the adrf- 
on ffwmofy ff you p/ag nrnmory 
designed fof the ZX8 7 into the 
Spectnjm. Many programs 

shoiiid be mafited more than 
;/f ; ^5 few soc^tihii 76K 
pmgrems actuaiy u$e 3^ the 
&vml&bh memory However, en 
AD VEN TUflE pfOgram is Irkety to 
uswjyst ^bout iif (he ev^i^bte 
memory, $d s ZX8 1 
AD VEN JURE program designed 
fbra 76X ZX87 is notMkety to 
fit on a Spectrum There has 
t>0&n no discussion. ,!^p^rf frvrn 
lAe inforn^tKm it7 the ieeftet, 
A&o*/f the upgrade' fwm a 16M 
to e 48K but it is possihie thet 
pm/j^te fimis may in due coarse 
be offering this service at ^ fower 
p/fce th&n (he Sincfaii one. 




No speaka da latin 

Dear ZX Computing. 
I turifayeid your Pig -Latin 
Translator' in the last issue of ZX 
Computiig. and thought you 
might be interested in seeing the 
results of mv takir>g up th« 
chaienge to write a ' Pig Latin 
Translator'. All \he translating is 
done in lines 40 and 45, 

The sdcOrHJ program tS my 
own 'Latin translator', whtcti 
pnxKices diffefent results to the 
one you published in your last 
issue. Lirws 1 2, 14 and 1 6 are 



the endir^gs of words, line 40 
forms the Latin text, and tha 
subroutirw puts UM or US Onto 
the end of a word if it ends in 
ING. ER or ND. 

E P Whitbv, 
ChilwelL Notts 

# Thanks vsfy frtuch for th9 
progtams. They afs cerrmtfy s 
good devshpnmni from the OfW 
we puMshed m issue two. 
We 'm a/ways intiit9St0(t in 
soemg devefopments of (he 
programs puMshed in ZX 
Computing. 




REM 1=1 PIG: LPT IN TRflNSLRTOR 
REN fC.l E.P-UHireV 

1.ILILV 2S 1QIS2 

ENTER MESSRGf ■ - '"MORD 



l=Ml izR # 



PRINT 

kkINT" 
PRINT 
INPUT P$ 

LET B$=A* 
LET T$=ft»<LEN 
PPINT T$ 
IP RND > . 
GOTO 30 



u 



ci'Tx.'P 



THE^i STOP 
i TO LEN fi*'2J 
R*-i) +B$ 

THEN PRIfJT 



DOG LATIN 
I C 1 E . P . UM ITBV 

wiLiLV 25 1982 
R$ (3 . 2) 
R* CI) 5:*'0'* 

R* (3> =7 -US'* 

T=jr)T tRNr>*3) +1 
INPUT TS 

IF LEN Tt>3 THEN GOSUB 100 
IF T « = *'$" TH^n 5Tnp 
LET TS=Tt+R»(TJ 
Pf^INT Ts; ■■ "; 
IF RNDj.? then PPINT 
GOTO ^0 

LET E*=T*(LEN T*-S) 
IF E» = '"ING'" THEN LET T =^ 
IF E» = ""ER" OR E» = "hJD" THEN 



130 RETURN 
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Bouquets 

Deaf ZX CompLrtiftg. 

Just a note To con9ratulate you 

on the conients of your ^^econd 

bsue. Even the priming had 

improved, apart from T*T<e VAT 

pfograms in the txjsifiess 

iaction, 

Keep up the good work . . 
and t'i heep ori buying it, 

Marttn Shaftesbury, 
WiiTtaJow. Ch03lvre 




Improving your 
tiling 

D«ar ZX Computing, 
The progrem 'tile crazy' by K 
Mehoganv in issue 2 of 2X 
Comp4Jtir>g had a numbef of 
fauhs ID my way of thinkiivg. 

First, it askod for ttie 
<l*9tinatiDn of sBch move Mtten. 
in fact, there i-s always oriy one 
wabd desiinaTion - the sc^uare 
from which the previous move 
w^as made. 

S«cotid. it d*d rwt t::hecl( thkst 
each nxive was being mad« 
(mm M »f|u{)re iidjacent to the 
empty one. It wa« easy to dwat' 

Thvd. it always staned from 
the same posrtion as set up in a 
|>air of DATA statements. I am 
refemng heffl to the Spectrum 
version, of cxxjrse 

Fir>BMVj tt\et initisi position 
was such that it was impossible 
to MMeve tha correct 
■MWbetical Older by i^^al 
movesf The best that cotid be 
achieved was an ortl«r in which 
one pair of hatters was 
irrtefchenged arKJ^ as mosi 
readan wl puiDbaUv be aware. 
in thi» type of puziia. it b onlv 



possible to interchange an even 
number of pairs of letTer^. 

My version ot the program 
(for tfie Spectrum) corrects 
these f suhs and a printout a 
enclosed, and below I detai Itie 
chsriQes I have made. 

In the data statement on line 
430. one pair of larters has been 
interchanged to give a vaid 
■tvtkig position. Also the space, 
raprasented by 32, has been 
nwved to the end of the 
statement to give a krwwn 
starting position for the program 
to work fronn This does not 
affect the validrty of Th« order of 
the letters. 

The RETURN at line 4 1 has 
been changed to GOTO 500 At 
Nne BOO onward cof£r>g has 
been {Klded to shiiffle (he initlsl 
position by perf otming a random, 
even number o* viterchanges of 
pairs of lenefs randomi^ seated 
lG<jving sqiHire 1 6 empty TNs 
shuffle preserves the vakdity o( 
the initial state. 

Variable a is set to 16 In bie 
360 artd is subsequently used 
for tfw destination of the 
requested move in Jirtes 1 00 arid 
110 artd updated to the rww 
empty square in Irnie 115. 

In tine 70 the pff>gram tests 
that the requested move origin Is 
orthogonaly adjacent to the 
empty square. 

Some cosmetic changes 
have also beett rrtade to the 
P^INT statements in lines 
230-260 but the^ were jjust to 
satisfy personal preferences 

P (j Moulton, 
Leigh-on-Sea. Essex 



e > < > i 



t i ling 

*ue 3 3 a 



C-iQ Si 

C-O SUE: 200 

GO SU6 e©0 

INPUT INK 7; "Which one to m 

■ J X 
THR.iS GO TO ^e 

LET A te> ^a ^:*^ 

kHT e =x 

LET g0x90+l 

PRIKT RT ©^3, 



AMD R&S (X- 



3; "go number " : ' iUk 
PRINT 
230 PRINT 
; CHR* a IB> ; 
15 3 
S40 PRINr 
; GMR* a iB) j 
5 6 7 
£50 PRINT 
;CHR$ a fl0) 
S 10 
e&0 PRINT 

i .; CMRt a f 14) 

S} J, " 13 14 

270 RETURN 

330 REH initialize 

340 DIM a tie) 

350 FOR b=l TD 1& 
atbJ=»*e4; NEXT b 



GO TO SO 
PRPER 7. 



INK 



P.; 90 : PRINT 



INK Sj •" 
CHRft a f3J 

INK Sj " 
CHR* d f7J 

a" 

INK 8 ; " 
^CHRS a ill) 
IX IS" 

INK e^ " 
;cMRf a 
15 le" 



■■ ; CHR s 
CHRS a 

■■; CHR* 
CHR$ a 

CHR4 
CMR> 



a (I) 

r4) .. " 

a (SI 



C9) 

lis 



CIS) 



CNR* a (li> 

; ChiRS a {1 



RERD m: LET 



3e0 

4 00 
4 10 
420 
4 30 

S00 
510 
520 
530 
54& 
5S© 
D 54i5 
^80 
570 

590 
600 



CLS 



LET €=16 

LET 9 0=:1 

PRPER 5 BORDER S 

GO TO 500 

DRTR 9,14.5.3,11^6^1.. 4^12 

DRTR 7^10.13^6^15^3,-32 

LET n= <RND«-20 + l) *2 

FOR i =2 TO n 

I.ET .^sRND*l5+l 

XF 3tx>r=35 THEN GO TO S20 

LET U=RN[>*15 + 1 

JF x=y OR a tyj s32 THEN GO 



LET J S3 ix'y 
LET a (.xi =a 
LET 3 (y? -J 
NEXT i 
RETURN 



(M) 
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ncmOTECn Xb^knes the 
ExceUenceofyoar 

aXSL 





■■riii^aaBiiBBBBBBBBBiaiaaB 

BBI IBV IBBBBBBBBBBBBBBBBBBBB 

'■B ^ar BBBBBBBBBBaBBBBBBBBB 

S; ik^ A «S!aSSSSSSSSSS!!S!S 

BBBBaKBBSBSaSBSB 



nemotecKs neroopah Rang e 



All Nveol iNecyfrenlJy availaDle M^mi:>paks are hou^frd ict (^legani black iirkuilised aiumjnium ca£«5. at 

onTo the back of lh^ Z!>Ci6i aNowing moTB addons (Irom Momo(ech or S»nc^aif 1 lo br 



• ed to III ArQbOE^'fr^e 

■ed 




'437*26 

phBUflf 




MEMOPAK 64K MEMORY EXTENSION 

Tiie 64K Memopak exl^nds ihe mamgry QMh« ZX81 tsy 5€K. and ^nh |he ZX81 Qi^ei &4K. whic^ js nei|h?r 

s wjiched nor paged and fs dtrectiy addressable The untt is user irar^sparenr and accepts commands sucTi as 

10DIMA(9000) 

Br^ahdQi^n oP memory areas. 0^8 K-Sincta if ROM a-i6K TNs area can be used lo hold macrhinecode for 

communicarion between programmes or peripherals 16-64K-A Straight *8K Iof normal Bas^c use 

MEMOPAK a2K and 16K MEMOflY EXTENSIONS 

These iwo packs Extend and cornpl^lt lh# Memoteoh RAMfangei^or the l<m^ Min^flA npti^le feature of t^e | 

32 K pach i $ t h at 1 1 WW 1 1 1 f un I n { ande m v^ I t h t he^ S i nc la i r 1 € K memory eic I ension i o g ive 4eK HAM Tola I 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Mam Feaiures - * Fuli^ programmable Ml R&a(T92 x 24gp4xels) • VideapaQft is bo|h ruemory and bil 
mapped and can tw located anywhere m RAM ■ Numl>e^'of Video pages i3 iimii&doniy by PAM ^neieach 
takes about 6.5K RAMI • in si ant inverse vtdeo on/of I {]»ves flashmg characters * Video pages can be 
supartrnpo^ed * Video page access ^s Simitar to Ba^ic ploi/unpiot commands • Ck>niaina 2K EPROM monitor 
with tult range of graptiics sirbfoulmes controir&d by machine code or USf^ function j 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE ^ 

Maifi Features — * Jnterface^ ZXBI arrd pafalle! prir^tefS ol IhA Ceniionics t^pe • EnadFes m$^ ot a range of dot 
matni and daisy wfieei printers witt^ ZX8 1 ■ Qompalibte #ilh ZXBt Basic, prmfs from LLtST. L PRINT ana CQi^Y 
• Contains firmware to convert ZXfli charactars To ASGif code • Gitfis to*er-case<:haractefS from ZXB\ inverse 
cha^acier set j 



Coming Soon... 



ll£j#Pl>AJelUl#^ 
rtMI£S0AAP9«CS 




I P(»av«i^a^i 
^htgnj^^Biyf^Ffiqi 



^l«««4 hM m4 



I Acc«f4iB«Fci«vc«Pcr' 



Acomp^^t.- ■ I- y- iTZX&i piug-^n pe-Tiphefats 
Di^itJsmq Table! R5ZJ2 JnlertKt 

i>4' fi ^e are as yet i^nabie W ^tte^i 

^r^ot en mjifies concerning the ati^ve 
«^ucts bui ^e If lei you *no^ ^s scTori 




I 

I' account nurtibir 

I I lANATUH 
I I <4mMl 

U - 



44K^AM »e70 * ClO-SOVAT 



33*4 AJUA C4J.43>U.S2V«T 



I^KltAi^ C?ePO + U 30 VAT 



HPG tSJOOt E? iOVAT _^ 



Rrk* NO 
£71*00 

t^9W 



Totil 






f^iia^ifhg A HOff ^ott X^^ol; ii«r umt 



ta^i 



TOTAl EMC 



:i 
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We w»nt to be sure vou are satisfied wilh y^our MemofHlt - so we offer a 14-d«y monev ^^ck Guar«ritee on all our products 
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Technique 




More hints 'n' tips 

to improvjp 
your 

programs 

In our last issue, Dilwyn Jones, 
an experienced zx 
programmer from North Wales 
shared a number of useful 
techniques for working with 
the ZX81 . This article proved so 
popular, we've asked Dilwyn to 
pass on a few more ideas. 



Suppose you wanted a chsracter 
array to hdd the names of the 
months. There are twelve months 
in one year and ihe name of the 
longest month rs SEPTEMBER. 
which consists of nine letters, On 
your computer ycxj would say: 

10DlMAS(l2.9j 
to give you an array of twelve 
words each up to nine Jetters fong. 
READjDATA would be very 
ysef ul to assJgn the name*; to the 
array, but the computer does not 
have ihb facrlity. So you would 
probably end up doing this^ 

20FORN = 1 TO 12 

30 INPUT AS{N) 

40 NEXT N 
and the variables could be ^ved 
on tape along with the program 
qpx^e you ve entered all the data 
into the airay. When you came to 
use the array you would find that 
n&mes which were tess than ninre 
letters long had been stretched 
out with spaces at the end lo 
make them nine letters long to fit 
the array. So if you had the line 

500 PRINT AS (5): "IS THE 
MONTH OF YOUR BIRTHDAY" 
you would end up with 
MAY rs THE MONTH OF 
YOUR BIRTHOAY AH those extra 
spaces are ug^y - it might not 



bother you With a word like 
DECEMBER, where you would 
get only one extra spa^ce, but with 
the word MAY you get six esitta 
unwanted spaces, so we need to 
ensure that any trailing spaces 
I spaces after ttm wordk are not 
PRINTed. Hero is a routine to do 
this. 

You will need to Specify 
which part of the array ps used - 
which word if you like - and this 
ts represented by an X m the 
listir>g . Add those lines to the or^s^ 
above: 
490 INPUT X 

G0SUB6OO0 

PRINTAS(X,TOA)r^lS 

THE MONTH OF YOUR 

BIRTHDAY" 

STOP 
8000 FOR A = LEN A$\X] TO 1 

STEP - 1 
8010IFASIX.AK > '* "THEN 

RETURN 
8020 NEXT A 
8030 RETURN 

RUN the program and enter the 
narrtes of the months onje by one 
in order. As an e^^per invent, try 
leavirig ore month as all spaces 
(just press NEWL1NE for or>e 
namel. You might expect an error 
to arise if AS (XI is composed en- 



500 
510 



520 



tirely of spacer, but tht$ i^ ^11 
catered for tf this does happen 
then A win be O and AS(X. TO A| 
will be A$(X.1 TO 0} which you 
might expect to give a subscript 
error. But the computer, as we've 
seen, has a special interpretation 
for this kind of e>tpression (wf^ere 
the first figure in a string slice is 
larger than the second), you will 
get the empty string, so it seems 



you don't have a birthday. 

One smalt rioie Look at line 
510. (T looks as though there's a 
number missing before TO. This 
meansthe sanies A S(X/1 TOAj 
because if you leave out the 
number before TO the computer 
wHI assume you meant 1 . Don't 
forget to include the comma 
before TO. 

Having RUN the program 
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once, vou shouW have all the 
nam^s of The months in memdry. 
Every lime you want to use the 
ptogram. use GOTO 490 to save 
havifig to fetVP^ *^ names of the 
months every time. 

SUPPRESSING THE 
ERROR REPORT 

CODES 

When you have a program where 
the di^rfev is vefv important (eg at 
^\ exhibition! or educational pro 
^arns, it can be detrac ting or even 
embarrassing tryirrg to expiain 
'those funny littte numbers at the 
bottom of the screen", Funny or 
not, here is a method whereby 
yog can pieven! the error repOfi 
code from appearing. 

The error feport code h 
determined by the value of ad^ 
dress 16384. the first system 
variable. The trick is to POKE 
nurnber^ into 1 6384 that do not 
Cause anything to be pnnted or to 
print spaces which, of course, 



canrvot be seen. These vahjes 
may be POKEd into 16384 for 
this purposes 43. 70,72.73, 74, 
75. 76.77. 79. 81 82, as. 
Here is an example - 
POKE 16384.74 
You may find thai certain 
numbers do not produce the 
desired result with certain pro- 
gmrn^. In Hus case, utiyuse 
another nunnbef from the li^t. 
SAVE I he program on tape before 
RUNnirjg iit rf you're at all worried. 

GREAT SYSTEM 
CRASHES 



Careless use of POKE can ruiri 
programs by overwriting vital 
parts or even cause a system 
crash where the computer ap- 
pears to seize up and nothing you 
do Will ntake it do anyihir^g except 
switch oH. 

Here are some of the exciting 
things you can dd to ycxjr com- 
purer if yoii do Ifke abusirq it . 

tA) Overwrite? some of the 



MEWLINE characters, particularly 
in the display file - try ths pro- 
gram: 
10 LET P = PEEK 16396 + 

256- PEEK 1 6397 
20 POKE P,0 

Now try to ^et a nornnaJ display. 
Tfie screen appears to have gone 
hayw^e if yOu press NEWLINE 
after runmng the program, All \l 
does is find the start of the display 
file in line 10 from tfie system 
variable 16396.16397 which 
has this specific purpose, arxi 
chainges the character fourid nor^ 
nia Ply at this location (a NEWLtNE 
character CHRS 11 8Uo a space 
by using POKE The poor machime 
then gels confused when trying 
to produce a listing. 

<B1 For sonrve novel displays, 
try POKEing all the numbers from 
to 2 55 into the syslem van a We 
16384 that controte the error 
code. 

iO Load your favourite pro- 
gram, add a Hne or two to reset the 
frame counter to zero, arxJ wait 
for a while to see the result ftbe 
frame counter is system variabb 



1 6436/7 ard is reset to zero by 
POKE 16436.0 and POKE 
1643 7, OK ItfT^y not work every 
time, but is usuaify quite effective. 

jD) Try tNs program, 
10 POKE 16418.0 
20 INPUT AS 
Where dki the program go? 

m Thfs IS the classic POKE 
anything anywhere at farvdom. 
ftUN it several times to see the dif- 
ferent effects pos$it>le. 
10 POKE 16384 -INT 

(RND'1024(,INT 

tRN0*1024t 
20 GOTO 1 

You may like to use the printer rf 
ycxJ have one to keep a record of 
the interestir^ ones: 
10 LETAOORESS = 16384 

+ INT IfllMD* 1024) 
20 LET R = INT fRND' 2561 
30 LPRINT ADDRESS-": 

ADDRESS 
40 LPRINT 'NUMBER TO 

POKE =^''R 
50 POKEADDRESS.R 
60 GOTO 10 

Too much fun gets bor ing . Back to 
some mare serious things. 
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LENGTH OF 
PROGRAMS 

Hera s$ how ttie computer's RAM 
m organised: 

(j) system variables: 125 

bytes 
(fit program elone eKCludin^ 

sysTem vartabtes. screen 

PRINT PEEK 1 6396 + 
256 ' PEEK ^6397 - 
16509 
(iii) program, variables, 
svsterri variables and 
dispJay: 

PRINT PEEK 1 6404 + 
2&6 'PEEKieAOS - 
163B4 



INSERTING NON- 
EDITABLE LINES INTO 
LISTINGS 



(iv) 



memofv left for user. This 
does not take into account 
the machirw stack 
because the stack pointer 
cannot be accessed from 
BASIC: 

PRINT PEEK 1 6386 + 
256 • PEEK 16387 - 
PEEK 16412 - 256 * 
PEEK 16413 - 81 
(it is necessary to subtract 
8 1 because that ts ttle 
length of the statement). 




PART OF RAM 



HOW TO FJND THE ADDRESS OF THE BQUNDAR lES 



SYSTEM VARIABLES ' 




PROGRAM 




DISPLAY FILE 
(SCREEN PrCTURE) 






VARIABLES 




BYTE WITH CHRS 128 






WORK SPACE 






CALCULATOR STACK 




SPACE MEMORY 




I MACHINE STACK 




GOSUB STACK 





16384 

16509 



PEEK 16396 + 256" 16397 



PEEK 16400 + 256 ' PEEK 16401 



PEEK 16404 + 256 * PEEK 16405 



PEEK 16410 + 256 * PEEK 16411 



PEEK 16412 + 256 • PEEK 16413 



STACK POrNTER ■ NOT ACCESSIBLE FROM BASIC 



PEEK 16386 + 256 * PEEK 16387 



PEEK 16388 + 256* 16389 



130 
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NcsfmaFfy , if yoti hBd a titJe/ aythnDr 
REM staiement \r\ a listing, it is 
fairtv simpte to ctetete them, eg 
1 HEM iO FRED BLOGGS 1 982 
10. .... . (rest Gf programl 

It is a simple matter to erase these 
lines uskng the EDIT facility qr by 
typing in the line number. One 
methoci WK ^an use '^^ tq change 
the line number of the first pro- 
gmm line to 0, We know That the 
first tirvB cjf B program starts at 
1 6509r so since the line number 
m ^tOfed as the first t^vo bytes of a 
line, we can use POKE to chartge 
thfl^se ^wo bytes. Hernennbef the 
two bytes are stored ^n the order 
MORE SIGNIFICANT BYTE 
followect by the LESS SIGNIFI- 
CANT BYTE fie as yw would 
write it " highest part first then 
the fewest part K 

Here iis how to c ha n^e the I ine 
number to 0. 
POKE 16509.0 
POKE 16510.0 

Mow try to delete the firs! line. 
Quite secure, isn't itf The only 
way is to POKE a non zero line 
number into 1 6509. 1 0. So any 
body who knew about the techni- 
que could easily delete the line. 

A slighiiy better method is to 
cNangea line number in the middle 



of a listing, TWs is more difficult 
because we have no way o* 
knowing where individual lines 
start. A starting point is the know- 
ledge that program lines end with 
a NEWLINE character (CHRS 
1 1 8) and the rvext Hne will begin 
with the hne number. Take this 

1 REM VAT CALCULATOR 

PRINT ENTER AMOUNT 

LESS VAT :r: 

INPUT A 

REM \0 FRED BLOGGS 

1982 

PRINT A 

PfiINT' VAT = ":A*1S/ 

100 
We need to change Rne 40 to li^ne 
and keep it located in its present 
position in The listirkg to make it dif- 
ficult to delete or edit. Using the 
information we have, add these 
lines to the program :- 
BOOOIFORF- 16509 TOPEEK 
16396 + 2 
56 "PEEK 16397 3 
9010 IF PEEK F-n8 AND 
256*P€EK 

[F + 1 3 + PEEK (F + 2J = 40 THEN 
GOTO 90 
40 

9020 NEXTF 
9030 STOP 



20 

30 
40 

50 
60 



9040 POKE F-^ 1.0 

90SO POKE F + 2.0 

Now detete lines 9000 to 9050 

and then try to detete line 0^ 

Incidentally, it is normallv 
better to insert this new line at a 
point higher in a listing than line 
255, since it will Then be 
necessary to change 2 bytea of 
the listir>g to get rid of line 0, just to 
nrtake it a bit safer. Another way to 
do the same thing is to use the 
system variable NXTLIN [1 6425/ 
1 6426f ro find the address of the 
start of the ne^d line, provided yCNj 
have space to add a few extra 
lines to the listing. We'll use this 
example: - 

10 REM PATTERNS 

20 INPUT AS 

30 PRINT AS: 

40 REM la FRED BLOGGS 

1982 
50 GOTO 30 

Add these extra lines to the pto- 
gram: 

39 LET A -PEEK 16425 + 
2 55^ PEEK 1 
6426 

41 

42 
43 



POKEA.O 

POKE A ^1, 
STOP 



Now use RUN 39 to make the 
foutine work. Once line 40 ha^ 
been changed to lir^ 0. delete the 
extra line. Incktentalty. if you ^8 
making foots of connputers, you 
can have great fun POKEing all 
sorts of line numbers mto iistings. 
Who sari the corriputeF sorts lines 
iiitu urdi:r JLaJtuinuti[;ij!liv7 

PREVENTING A 
SCREEN MEMORY 
OVERFLOW 

This routine makes use of the 
system variable 16442 which 
refers to the lir>e number of the 
PRINT posificwi, but does not have 
the same value as the line number. 
It starts off at 24 f or t he t Cfl I Jf^ ol 
the scteen.down to 1 foi the bot- 
tom line The expression 
IF PEEK 1 6442 < 4 THEN CLS 
So if the PRINT pc^tion moves 
onto line 2 1 (the lowest line the 
user can PRtNT on) the screen is 
cleared automatically. 

Some programs require that 
the screen be cleared occasionally 
to prevent a screen memory 
Overflow whein the PRINT pac- 
tion gets down to the tottoin of 
the screen. Here is one wav to do 
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^-niidt=li~ 





IF PEEK 1 6442 < 4 THEN CLS 
t6442 is The svsiem variabfe 
containing the lin© number of the 
PRINT position. It starts off at 24 
(or the top line, down to 3 for the 
k^wesi line availabb to the pr< 
p-amnier and 2 and 1 for the t wi < 
fines at the bottom of the scfeerj 
used for INPUT etc. I have used 4, 
but you GOuki !iubstitu!e another 
number if you like. 

Normal^ you can only PRINT 
on the top 22 lines of the screen 
display I lines to 21). Any at 
tempt to use the bottom two lines 
lA^irh PRINT is normally fewafded 
by an error report 5. You can gain 
access to these lir>e£ by tvvo 
methods. The simpfest is to POKE 
direct Py into memofy at the loca 
tion of the bottom two lines of the 
scr^n. 

If you have more than 3 V* K 
of memory plugged m (eg if you 
have a 1 6K RAMPACKI so that if 
the display is at full ^\ie, then hoe 
22 starts at (PEEK 16396 f 256 
■ PEEK 16397 + 727). ends at 
IPEEK 16396 * 256 ' PEEK 
16397 + 758]. Line 23conse 
quemiy starts at [PEEK 1 6395 + 
256 ' PEEK 16397 ^ 7601 and 
ends at (PEEK 16396 - 256 • 
PEEK 16397 + 791}. These ad- 
dresses will be differeni if the 
display file size is altera , as 
might happen if SCROLL was us 
ed. The secofvj method us^ 
PRINT AT and the system variatate 
DF - SZ at address 1 641 8. The 
number m 1 64 1 8 says how 
many lines in The bottom of the 
screen are not available to the user 
— normally twvo. So if we change 
tNs number to O. we have access 
to all 24 tines of the screen display 
arvd we can use PRINT AT 23, X Of 
PRINT AT 22.x. 

However, this method 
comes unstuck when The com- 
puter Tries to use the bolt cm of 
the so-een for error fepofts. IN- 
PUTS. Of even SCROLL You can 
get a very nasty systems crash 
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and Icj^ your pfogfam rt you're 
unhjcky I no lasting darnage wili be 
done, but you may have to switch 
off for a few secondsl. The slate 
men! POKE 16418.0 must be 
entered as a line in a program. 

It does not work if entered as 
a direct commsnd without a line 
number because The computer 
wifl reset it automaticafly when 
the screen is cleared, or b program 
Es RUN. If yoy wish to use INPUT 
during the course of a program 
then you should POKE 1641 8,2 



to restore the bottom of the 
screen to normal before attemp- 
ting to u&e INPUT, wNch will of 
course erase characters PRINT ed 
on Nne 2 2 and 2 3f Incidental ly, be 
careful if you're using an unex- 
panded machine - the display file 
behaves in a strange way arx) 
makes use of 1 64 1 8 so try not to 
upset it too much. 

To place any particular line 
number you require at the top oi 
automatic listings, you mu&t first 
move the cursor to a line number 



greater than the one you want at 

the lop. Then enter: - 

POKE 16419.NUMBER - INT 

lNUMBeR;256] * 2S6 

POKE 16420JNT(NUMBER/ 

256) 

Now when you press NEWLlNE 

the autonrtatic fisting wiJI begai 

where you speci^fied (NUMBER es 

the line you want at the top of the 

screen) r When er^lering lines 

when the cursor is at ifie bottom 

of the screen, the computer wilt 

usually ccxnpkle the listing 2 or 3 



time^ to get the new line onto tfie 
screen listir>g at the bottom. This 
is annoying, not to mention time- 
con&uming. You can circumvent 
this Rke thb. Type in any line 
number /wg^ftef than any shown on 
screen and which does not exist ifi 
the listing (we always use 9999K 
The listirigj will change. If yoii now 
continue entering hnes where you 
wefe ofiginally- they appear near 
the top of the screen aixl the 
listing is macfe properly, saving a 
Jgl of Irustfation. 
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ZX Spectrum 

20 Programs £6.95 

The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

Ho experience required. Simplv enter the 
programs from the book or ioad them from tape 
(£2.95 extra) and run. 

Amazing effects. AH programs are fully 
animated using hi-res graphics, colour and sound 
wherever pcssibfe. 

Entirely originaL None of these programs has 
ever been published before. 

Proven Quality. The author already has 30.000 
sat isf ied p u re ha s ers of hi s book of Z XS 1 p rog rams. 

Hours of entertainment 

• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 

• Maze. Find your way out from ihecentreof a 
random maze, 

• Android Nim. Play the Spectrum at the 
ancient game of Nsm using creatures from outer- 
space, 

• Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say thrs is not a game at alL 

Improve your mind 

• Morse. A complete morse-code training kit. 
This program wril take a complete beginner to 
R.A.E. proficiency. 

• Maths. Adjustabfe to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arfthmetic. 

Run your life more efficiently 

• Home Accounts Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 

• Telephone Address Pad. Instant access to 
many pages of information. 

ft Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 



ORDER FORM: 

S&nd Cheque OF P.O. wfth order fo> 

Dept H r Richard Francts Altwasser. 22 FojchoUow, Bar Hill, 

Cambridge CB3 SEP 

Please send me 

D Copiea Csmbridg^ Colour Collection Book only C6. 95 «a€h. 
D Copies Cambridge Colour Col leer ion Book & Cassette 

£9.90 eacti 

IMame : . _ 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 

OPEN TUESSATS 10 30 — 5.30 CLOSED MONDAYS 
tHE OLDEST SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS, GAMES, "ADO QNS" 

MOST OF THE MAIL ORDER ITEMS ADVERTJSEO 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS 6 TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VOUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tal: 01-769 2887. 



Address 



ZX81 16K 
SOFTWARE 



■ -miy posfiofreun^ve^ await yoy C" " ' " " / starri^ cav« wi!n taru 

■ •■ . . |hGtr<ias.u.tt*s ithi3^eaf€30;- Rierr- can on Hpic^riyS at o^k:* 

BfAare o1 (tie evil magic^n ihc iroli a*^d tne sr^'i-ps^v ^^v^f let lt>e goWm Sf>g in 
,.-TLii ^ar tiO fjTik'^ tqr firsl j^erson Id tmish O^^vg iflvG oislaori 

CASSETTE DESIGN .... . - ES.TO 

YDU nave 1 designs oi" 24 lines Erv 22 characl^rs Wn^n yatj: hjive crealedyout 
■^sesigns ne Zx PRINTER *i^ Ljinni Iftem Aii cas«#tt^fi itupfHiDd wjm a Simple 
i^sia^ D^^ignno 1 conjflins a^ t:<anTioie design Yc^ can view. ef%«« create 

:3nd SAVE yCM" (fes^Qns 

METRIC CO NVEflTlB.F - tt. W 

. ::rivvii toi AL'^"" nrperiai and Metre eitnet *ay t^^ pfog^am aliqifc^s yovaogei 
■a sample prmiou? trom The ZX PRrNTER of conversions ttcfri pf<?S)^ Nmiis 
Conven DelA'^J^^n MPM-KMh L^s^I^^ ^'etg*il5. Volymrji; anti ar^as 

Cheques /PC's payable to 

D J MOODY COMPUTER SOFTWARE, 

Dept PCT1, 

1 Starnhill Cottages. 

Granby Lane, Bingham, 

Nottinghamshire NG13 8DH, 

Nat, Girobank transfers to 40 652 4009; 



Wriffr y£Hj.f otd«f Of* Mc ' 



■ Of ^Of rr'^ 



1 tio«i>ers go to your 



U 



ZX COMP'UTING OCT/NOV 1142 





1/1 
















ZV, COMPUTING OCT NOV 1982 



19 



16KCame 





in FOX AND CHICKEN, written by Jim 
McCartney of Coieraine, you take part 
in a high speed chase through a 
maze. Playing the program calls on all 
your reflexes and luck — and 
demands an ability to keep cool in a 
crisis. 




The obJQc! of (his game is to gel 
the chicken out of the maze 
withcui having \i eaien by [he 
fOK. The pfOflfam contemns fuH jn- 
stmctions from line TOO down. 
The program is a mpjcture of 
BASIC and machine code which 
would not suit any other 
machine ^ Most of the ictual tun- 
ning of the game ts in machine 
code; the BASIC is used to ^et it 
up and to draw the maze, etc. 
The BASIC is well enough an- 
notai^d for a reasonably confipe- 
tent programmer to find his jherl 
way around it. but because the 
mach^ne code can be tncky when 
it is put rn the form of lines 76 and 
77, I have given Ml assemWy 
code details together with a 
description of the opefations in 
code. Because bugs can eastly 
creep m during the process of 
tfansferring coding from my 
typescript (guaranteed double 
checked 1 to your ZXei, check 
lines 76 and 77 carefulty against 
both the BASIC fisting and the 
machine code listing, tf in doubt, 
check the machine code listing 
against the assembler codes m 
the left column, using Appendix 
A in the ZX81 handbook. I You 
will not find the assembler codes 
for Call KSC AN or Call FtNOCHR: 
these fefef to subroutines in the 
ROM). When you have done all 
tNs and everything agrees. 
SAVE the program before you 
R UN ft! If it craves, try checking 
the code again. 
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FX-33: 



FIGURE la 

How ft works 

The ma/e is drawn from line 
1 2QQ down, and it resides in ihe 
Displav file. The address of the 
byte preceding the Dhsp^ay file is 
DFILE (line 1218). Each suc- 
cessive line in the diSpiay is 
numbered m the Disolav ^''^ ^s 
33 mofe than the line abo'i/e it, 
that is 32 display characters and 
a C0f riage retum. 

Either ihe Fox or the Chicken 
can move to any square next to 
it, provided that the Code of the 
character displayed in thai 
SQuare is 0: that is, provided that 
the square is ernpty. The Fox 
position is FX and the Chicken 
position IS CK- To save switching 
between addition and subtree- 
lion in the machine code, the 
machine code references to the 
positions of these creatures ^re 
FX-33 and CK-33 respectively: 
you c«n see how this works from 
Fig. 1 - Instead of using a system 
like Fig, 1 a. we use the system in 
Fig. lb. instead to explore the 
territofy round FX and CK. 

The fo*t moves autonnaticattv- 
but the chicken responds only to 
the keys. Each foK move is 
followed by an opportunity (or 
the chicken to move, which it 
maV or may not do depending on 
whether an appropriate key has 
be«n touched. There are four 
outcomes: 

No kfly depressed 

Fox catches Chicken 
Chicken escaped 
Ch(Ck.en flies 



BASIC LISTING 



+32 



+0 



+66 



+34 



FIGURE lb 

To find its way through all 
branches of the ma^e, the fox 
must tum constsiently either to 
the left or to the nght, during 
each run, This is set up aH random 
in the BASIC program in lines 
1680 down. If the foK is. eg, 
Tight-turntng. the program will 
Si determine the direction m 
which the fox last moved 
b' explore the square to the right 
of this direction, and go there \i 
possible 

c' ELSE explore the square 
ahead of this direct k>ni ^nd go 
there if possible 
d< Else . . to the left 
ei Else . . , backwards 

At least one of these must be 
available. The fox thus moves to 
the first vacant square in this se- 
quence. For a left -turning f ok. the 
sequence is left - front - right 
- back. 

The miserabiB RNO function 
on the ZX81 needed to be 
augmented m lirtes 60-62; other 
ZXS1 enthusiasts who are ir 
ritated bv HND may find this pro- 
cedure helpful. 

When you have the program 
up arxd running ^nd debugged, 
you can delete lines 76 to 86 
before you save the final version. 
The machine code wilt now be 
restdrng in the REM statement in 
jtne 1 : you can see th<s when you 
LIST, Deleting 76 to 88 wili 
speed the loading a bit and give a 
slightly faster startup. 

(RETURN) C - 20 go to next fox 
move, line 2 1 
lCATCH)C = 40 go to line 40 
iESCAPEl C = BO go to line 50 
iJUlWPi C = 60 go to line 60 



1 REM 1 2345678901 234S673901 2345678901 2345 
678901234567890123456789012345678901234 
567B901 23456799012345678901 2345678901 23 
123456789012345678901234667390123456789 
012345678901234567890123456789012345678 
90 12345678901 234567890 

2 GOTO 75 

S REM ******** RUN THE GAME 

10 SLOW 

1 2 PRINT AT 21,0:" RUN NUMBER" ;MZ 

16 FOR J*1 TO 60 

It NEXT J 



20 
2f 
30 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
58 

io 

61 
62 

63 
65 
66 
67 
68 
70 
72 
75 
76 



77 



83 

34 

85 

86 

87 

88 

90 

91 

92 

93 

94 

95 

96 

97 

99 

100 

105 

110 

115 

120 

125 
130 
135 

137 
140 

143 
145 



147 
150 



153 



GOTOS 

LETC = USR 16526 

GOTOC 

LET CK = 33 • PEEK 16524-256 *PEEK 16625 

PRINT AT 0,1 2;" YUM YUfWt" 

FOR J = 1 TO 20 

G0SU8 9000 

POKE CK,23 

GOSUD 9000 

POKE CK.8 

NEXT J 

PRINT AT 0,12:" BURP " 

GOTO 2000 

PRINT AT 0, 1 2;" ESCAPED" 

GOTO 2000 

LtT R = RNO 

LET R = R *H-1NT (R *H» 

LET CK - DFILE + 2 *INT (R *1 5) + 6 6 *INT 

(AND *■ 1 0) - 35 

POKE CK,23 

LET JP= 1 

GOSUB 1 700 

LET JPN0 = JPNO + 1 

IF JPNO-F THEN POKE 16622.99 

GOTO 21 

REM ******** LOAD M,C CODE 

FAST 

LET AS = ''2OOOOO22002O4222OO2OOO003A8240 

2186408E28O32 318FA2B444D2A834O0AC6F060 

O097EFeOO28O6FE17287CClO3l8£A360eE5C6O0 

E04 2 06000E2 1 09 3600E 1 C 6Q0ED4 2 2 2 8 340C 1 0A3 

28240CDBB02444D5 1 1 43E00284DCDBD07 7EFE2 1 

2812FE222ai2FE232812FE242 8l2FE2B2B51183 

33E2018OA3E4218063E00ia023E22A8C4OE&4FO 

6OO097EFE02807FE1B282E1 181 1361 706000E21C 

6O0ED4228C40E1 093 6 00" 

LET AS = AS -t- - O60O0E 1 4C9C600ED4206000E2 1 09 

3600C 1 06O0OE2 3C9E 1 06000E3 2 C9 2 A8C4006000 

E210936000E3CC9'' 

LETX= 16514 

IF A$ = " - THEN GOTO 90 

POKE X, 16 *COOE AS + CODE A$t2|-476 

LET X^X* 1 

LET A$-A$(3 TO! 

GOTO 84 

DIM ZI4I 

LET Zl 1 1 = - 33 

LET 2(2)^-1 

LETZ|3I^33 

LeTZ(4|^1 

DIM T!7) 

DIM Jt4) 

DIM Ml 1 501 

RANG 

REM -«■■»-*«**#■«■ INSTRUCTIONS 

SLOW 

CLS 

PRINT -DO YOU WANT THE INSTRUCTIONS? (Y/NT 

PRINT IF INKEYS 'Y" AND INKEYS "N" THEN GOTO 

120 

IF INKEY$ = " N" THEN GOTO 200 

CLS 

PRINT "THIS CHICKEN * LIVES IN A MAZE WHERE 

IT THINKS IT IS SAFE FROM THE FOX , , , ' 

PRINT 

PRINT "BUT SOMEBODY HAS LEFT THE DOOR OPEN 

AND THE FOX HAS GOT IN." 

PRfeNT 

PRINT "THE CHICKEN.'S ONLY CHANCE NOW IS TO 

SLIP OUT WHEN THE FOX IS LOOKING SOMEWHERE 

ELSE, BUT THE FOX IS VERY FAST AND THE 

CHICKEN IS NOT SO CLEVER^ 

PRhNT 

PRINT "YOU CAN GET THE CHICKEN OUT BY 

GUIDING IT WITH THE ARROWS ON KEYS 5 TO 9. fp 

THE CHICKEN IS IN GRAVE DANGER IT CAN FLY A 

SHORT D«STAMCE INSIDE THE MAZE, BUT IT COULD 

LAND ANYWHERE,' 

PRINT 
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l6KCame 



156 
157 
BO 
165 



167 
170 



173 



PflWT -HIT mWUHB FOR MORE* 

rNPUTUS 

CLS 

PnmJ -THE CHICKEN CAN FLY ONLY A FEW TIMES 

(hi EACH RUN, YOU CAN MAKE IT FLY BY HITTING 

F." 

PRINT 

PRINT "YOU GET TEN RUNS IN EACH MAZE AND 

THEN A NEW MAZE )S DRAWN ALL THE MAZES ARE 

DJFFERENT' 

PRINT 



1 



Liiver 210 chpr^cters aftQf REM to put ihe machine 
cocto in. 



1 G . , or use PAUSE 

20 A very short delay 

21 Run tht gam« m machkfve code. 
40 If C = 40 iht foK eau iba chFChan. 
50 ff C -- 60 tht €hicken escapes 

60 tf C -= 60 The chicken Mje$. 

6S JP s^ ^ llag used lo RETURN m SUB 1 700 

67 JPNO counts the number of lifnes the chicken fites, 

68 POKE disabFes " F" key. 

76 1 1 I* ^asie$T to copy this off the m»chine code listing 

givan separately A$ can be broken into as many 
i«€lk>ns las a! line 77} as you find convenieni for 
entry ■ 

Once you have got all this RUN without bugs, you can 
deE^^te iiries 76 to 9B before you save the fmal version. 
The machine code wil now t>& saf^ m the REM 
statement m hne 1 You can see this d you LIST., 

05 Loads the machine code m A$ into the f!EM statement. 

90 Sets up arrays^ Z is u^ed lo draw the ma^e. 

95 T IS used to draw the maze. 

97 M \% the ^ries of m^i& nodes in the order drawn 

190 Amend these instructions and the cofTesponding lines 
below to suht yourself. 

220 S must be a line which says GOTO 2 1 . The further 
down the listing it is, the flower will tm th« garn^^ 

1 20i to watch the n^aie be^ng drawn, pud in 1 206 SLOW 

1212 31 reverse spaces 

1 220 Set up a random starting point f of !he maze. 

1310 EMplore I he lou^ direcnons posshb^le tram the current 
nocfe of the maie. 

1 350 If it is possible to move In more than one direction in 
drawing the nent node of ihe maf e. a random possible 
direction js selected and drawn. 

1 360 If onlv one new direct i^on is available, ihis is drawn. If 
no naw direction, then backtrack. 

1400 Go back through the ma^e as drawn, using Ihe M array^ 
uncil a node is found where a new direction can be 
drawn, (f no such node is found. |M - 1 ^. then maze ia 
complete 




1510 Find an open space on the left ^ide of the maze, and 
put the chicken ma. 

1S70 Find an open space on the rjght sicie of the maie, and 

put the fox in it. 

1620 Draw en open space le^mg out of the m^ze beside the 
fox. and a doof outside, 

1 6 SO Pijt the foH posttLon in the machine code variables. 

1 68C Select a dir^c^tion for the fo^ to turn. 

1684 Change the machine code fefefence array accordingly. 

1 700 Put the Chicken position m the machine code variables. 

2000 Reset fEag 

2002 or PAUSE 

2010 Clear the fo^L and chickai^ pos^iiioris 

7D2Q Put Them bacli at the starting postions 
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^^^^^^^^^^i^^^^^^V ^H^^^^^^^^^H^B 




10 R^pAir the top lirve of the mate. 


12 


CP23 


FE 17 




20-! 


11 23, there is a chicken: goto 














JRZ. 1 24 


28 7C 


CATCH, 


2050 Add Che score 
























13 


POPBC 


CI 


ELSE gftt the old fefefenc« tuck^ 


' 2086 Re enable ihe "F" kev 






INC 8C 


03 


increment if and rispedt 














JR. - 22 


18 EA 


IfOfn fl tiH fliiccfissfut. 


' 20 S 7 Reset ihe Ihoht count ec 






















14 


LOtHtl.S 


36 08 


Poke 8 to the new loi poi^tlon 


2070 IncfOfnem ihe tun counter 






PUSH HL 


E5 


«nd $tack the pos^non. 


20B0 If 10 runs compl&tfid 


, fini«h. 


1& 


ADD A,0 


C6 00 


Change HL back to the old foK 














SBC HL.BC 


ED 42 


address <FX - 33)- ^dd 33 to 


3100 Start egain. 




• 


, 




LOB.O 


06 00 


get th« true «d<lr«ss »nd pok« 


1^. 












LDC,33 


0E21 


10 it. 


fe^L 












ADD Hl.BC 


09 




^nS^T M AC HI N E CODE V A Rl ABLES 








LO^HLI.O 


36 00 




m| Addffiss 








16 


POPHL 


ei 


Gel the new iox, address b&ck. 


\ Hex Oec 










ADD A.O 


C6 00 


Subuaci 33 to get the new 


%L 












sec Hl.BC 


ED 42 


-FX 33" ar>dput it m 


W^ Content!, (initial(: 










LOtt6515l,HL 


22 83 40 


1 651 5/6 tof the next iime 


tiMp^ Hek Dec 














isHirid 


P^ "" 










17 


POPBC 
LOA.lBCt 


OA 


Rjt 1h« contents Ol the 
reference 3ddf«5S into 16514 


ISSst ^^ 


4 1G514 20 


32 


^0^ 


= difecuort oi last (o* 




I.DM6514I.A 


32 82 40 


to gtve Ihc new "Q" 
1s«e 11 


^ iiSfSru 






mave 












AM T B3 


40 16515 OO 





*FX- 


33' = addiess of square 


21 


LDA.32:JR 10 


3E 20 18 OA Depending on the result of 20, 


w ^^ 


4 16516 00 





abovti lox po&fion 




L0A.66:JR 8 


3E 42 18 06 


put the appropnate MOVE 


nO 6B 


4 16517 22 


34 


RE FE RE MCE ARRAY for r^jlafive 




LDA.O ;Jfl 2 


3E DO 18 02 


cklferefice m A (Fig, lb}. 


iff 86 4 1 651 B 00 





difecikonb oi fox rtmv&H mi up 




L0A.34 


3e 22 




T 






j arbitrarily] 










1 S7 40ie&19 20 


32 


tor a \ 


ight-tuining foK, 


22 


LOHU 165241 


2A SO 40 


Gel the address oi the square 


88 4 1&&20 42 


66 








PUSH HL 


E5 


"CK 33" above the chicken 


89 4 1€&21 22 


34 


■* 






LDCA.LDB.O 


4F06 00 


and stack n. Put the MOVE in 


BA 4 16522 00 





M 






ADD HL.9C 


09 


BC and add lo the above 


88 4 16&23 20 


32 


■" 










addrws to get the TEST 


ec 


4 16524 00 





-CK- 


33' =^ addres» of square 








'^DufttSA^ 


I8D 4 16525 00 





alKive chickfin position. 










BE 


4 16526 




start o1 pfogram. 


23 


LOA.IHLI 


7i 


Search the TEST address. U it 














CP 0:JRZ 7 


FE 00 28 07 


contains 0. coniiniie; if 24. 


In addition to ibesc. 


fhe machine code o'ogf am is changed 




POP HL JR 17 


El 18 11 


goto ESCAPE; elS0 clear the 
stack and goto RETUflt^ 


during the BASIC profjrdm at saciim 21, The Udq CMP 47.Jfl^ 








73 


IFE 2F 2B 491 is rep^^ced bv MOP MOP MOP MOP (00 00 


24 


LOIHLI.23 


36 17 


Poke 23 to the TEST address 


00 OOJ 10 disable the JUMP, 
hava been eKecuted. 


after a 


preset number of lumps 








tOf the n^w c^hicken position. 












26 


LDB,0:LDC,33 


06 00 0E 21 


BC 33, feset carrv and let 














ADD A.O sac 


C6O0ED42HL 33 b« new " CK - 33' . 














HL.ec 






h^ACHlNE CODE LISTING 








LD(l6524i,HL 


22 8C 40 












MOVE TH€ f OX 


26 


POPHL 


El 


Get beck the old "CK-33*: 












ADD HL,eC 


09 


add 33 to give CK and poke 


1 


LDA.I165M} 


3A 82 40 


Tht! r)umt>E3r O" corrdsporkdirig 




LDtHLj.O 


36 00 


to biank the old chkck^n 










to the last fpK mow- 








position 


1 2 


LOHL.16518 


21 85 40 


The first address to be 










-J 








eKarnined in the ref^r^cO array. 








RETURN 


1 3 


CPIHU 


BE 






27 


LD8,0:LDC.20 


06 00 OE 1 4 


i The game contmueB. put the 








RET 


C3 


tine number <203 in BC and 


4 


JRZ,03 


28 03 




If A r daiun in HL, then JUMP 
to tKe t>eKt stage at 6. 








return. 


5 


IMCHL 
JR. -6 


23 

18 FA 




i.\!i^ iner^mflnt HL tnd repeat l!ll 
successful. 


28 


ADD A.OSBC 

HL.BC 

LDa.0:LOC.33 


^M 1 vn 

C6 00 ED 42 Ah 1 5: fox moves onto chickw. 


6 


DECHL 


IB 




Decrement HI [becsus« we 




06 00 0E 21 


Then clear stack, put 40 m BC 










start looking to th« right or l«ft 




ADO HL.BC 


09 


and reiurfi. 










of the last foK moveJ and put it 




LOIHU.OPOP 














in 8C 




BC 


36 00 CI 




7 


LDB.h:LDC,L 


44 4D 








L0S,O;LDC.40 


06 00 OE 2fl 




8 


LDHU1651BI 


2A 83 40 


The address of the square 




RET 


C9 












above the fox 4FX - 33), 








ESCAPE 


9 


LDA,[eCI 


OA 




Get the contents the reference 


29 


POP HL 


El 


Clear the stack. Pyt 60 in BC 




PUSH BC 


CB 




address from 7 and *l»Ck the 
address- 




LDB.OiLDC.SO 
RET 


06 00 OE 32 
C9 


and ret yen. 


10 


LDC.A 


Af 




Put the contents back into BC 








JUWP 




LDB.O 
ADD HL,BC 


06 00 
09 




and add to HL. This is the 
address of the next squsre to be 
searched adiecent to the fox. 


30 


LD HLH 65241 
LDa.0:LDC.33 

ADO Hi, ec 


aA ec 40 

06 00 0E 21 
09 


Get ■CK-33^add3^*nd 
blank CK wdh 0. Put 60 m BC 
and return. 


11 


LDA,fHL] 


7E 




Search it 




LDlHLkO 


36 00 






CPO 


FEOO 




If zero, there is an open apatse; 




LOC,eo 


01 3C 






JRZ.8 


28 08 




jump to 14, 




mr 


CB 
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Adding a keyboard 
to the Spectrum 

Stephen Adams looks at the electronics 

beneath the zx keyboards, and tells you how 

to add an extension keyboard of your own. 



The three 2X ccmpuiers prCMiuc- 
ed bv Sinclair - the 2X80. 
ZX81 and the ZX Spectriam - 
all use the same type of 
keyboard. The method of get 
ting information into the three 
machines is also the same, so I 
win only go over the Spectrum 
Keyboard pointing out the dif- 
ferences between the various 
machines. 

The keyboard itself is made 
up of three layers of plastic. The 
top layer is coated on the inside 
wiTh metal strips in a grid pattern 
Which go horizontally under five 
keys^ Each set of five keys has a 
different metal strip running 
undef it For e>£ample. keys 1 - 
5 have one metal strip running 
under all the keys. The bottom 
plastic sheet ha^ a grid of ver- 
tical metal lines running under 
four keys 

This metal grid runs under 
two sets of keys one on each 
$ide of the keyboard. Keys X^O- 
E 3 are connected to the same 
Strip as M K I 8. The middle 
sheet or^ly contains a set of forty 
holes, one under each key. SO 
that when a key is pressed the 
upper metal strip can touch the 
lower metal strip. This forms an 
electrical contact switch bet- 
ween the two grids. Which wire 
of top grid is connected to which 
wire of the bottom grid is deter^ 
mined by the key pressed. 

By putting voitage on each 
of the eight top wires in the 
metal grid aiid by lesting each 
one of the wires on (he bottom 
grid we can tell which key has 
been pressed- Every key has a 
unique combination of one lop 
grid wire (address line I and one 
bottom grid wire idata lineK 

The main difference bet- 
ween the ZX80/ei and the 
Spectrum is that the keys on the 
Spectrum have been covered 
with a flexible rubber sheet 



which has key tops moulded on 
to it. 

This sheet is suspended over 
the keys so that it flexes when a 
key top is pushed down giving a 
much needed feel to the keys 
which I he ZX 80/81 did not 
have. 

Such is the importance of 
having 'feer on the keyboard of 
a ZX computer (which can in- 
crease the speed et which infor- 
mation can be typed in by up to 
50% ^ that many people have fit- 
ted an extra keyboard to replace 
the one that Sinclair provides- 



This extra keyboard is usuaf- 
ly made up of forty keyswiiches 
which are faid out tn the same 
pattern as Sinclair's keyboard. 
Eachkeyswiieh has wires which 
are joined together only whert 
the key has been pressed down, 
so they act just like the keys on 
the Sinclafr keyboard. 

The difference is that these 
keys can be pushed down up to 
half an inch and can therefore be 
felt moving under the fingers. 
This move mem or 'feeE' allows 
you t o r ele ase i he k e y as soon a s 
it has reached the bottom of the 



key's movement and go on to 
the next key without having to 
check whether the key was 
registering on the computer. 

It was ve r y d if f icu^t t o do th<s 
on the ZX8 0/81 as The 
downwards movement was on^ 
ly 0.1 inch and consequentty 
many people kept their fingers 
longer on the keys than 
necessary. 

With the ZX Spectrum this 
has improved, but I think that 
many people would si ill Uke a 
proper moving keyboard for two 
reasons. One. so that the keys 



1 234567890 
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Hardware 



REMOVABLE 
PLASTIC TOP 



FULL MOVEMENT 
OF SWITCH 




jy-'-.^f^^"' 



ATYPICAL KEY SWITCH 

FIGURE 2 



ING TAGS 




SINCLAIR SWITCH 

FIGURE 3 



can be teJt, but not everv ^^y 
press Es registered on the com- 
puter. The second is that the ZX 
Spectrum now has two SHIFT 
keys- caffed Symbol Shift (which 
is the second key in from the 
right hand side on the bottom 
line) and Caps Shift key ion the 
far left hand side of the bottom 
lineK With Sinclair's keyword 
system of entering comma rids 
both keys are m constant use, 
either separately or together and 
this makes it very awkward to 
use as the user is constantly 
crossing his Of her hands swit- 
ching from one shift key to 
another. The move of the 
symbol shift key next to the 
caps shift key on a n&w 
keyboard would make it a lot 
easier to use as both keys could 
be pressed with one hand while 
the other searched for the ap- 
propriate key. 

Constructing a 
keyboard 

There are four way s of construc- 
ting a ZX keyboard: — 

1. Buitd It tip from a kit pur- 
chased from a component 
manufacturer. 

2. Obtain an old computer 
keyboerd and strip away all 
the coding (usually a 
printed circuit board) so 
that the keys can be 
rewired fike Sinclair's 



3. Make up a printed circuit 
board and purchase some 
key-switches for it, the 
printed circuit board 
holding the keys in place. 
4 fvlake up a dox from metal 
sheet and mount the keys 
on it. All that is required 
then is to wire it up from key 
to key using the same 
matrix as the Sinclair 
Keyboard. 

Assuming you want to do 2 
or 4 a wiring diagram is required 
(such as showri in fig. 1 1. The 
keys are wired up five at a time 
horizontally, dividing the 
keyboard into eight lines. 

Each tine will have a wire 
anached to it which will go to a 
particular address line on the 
computer's keyboard socket: it 
is important that these lines are 
wired up correctly bs a (though it 
will cause no damage to the 
computer if wrongfy connected ^ 
it will not give the correct or in 
some cases any response. This 
completed, the data wires can 
be wired in to the other side of 
the switch. All the switches 
should be of the push to make 
single pole type and should only 
have 1W0 tags. The data wires 
run vertically up the keyboard 
and it is better if this is done star- 
ting from the end of the 
keyboard and working inwards, 
Each data line (there are only 



five) is taken to two lines of 
keys, the outermost keys are 
connected together (Caps Shifr- 
AQ 1 OP ENTER SPACEJ. 

2X80 and ZX81 users will 
have SHIFT instead of CAPS 
SHIFT and faEWLINE instead of 
ENTER on their keyboards. The 

n*is(t vort^rnl linn nf k^y^ on f hn 

far right hand side is connected 
to the next line of keys on* the left 
hand side. This ends up with the 
two middle vertical rows being 
joined together. 

On the ZX Spectrum, the 
syf^bof shift key can either be 
moved to the position shown in 
Fig, 1 or an extra key provided 
there. Both should be wired as 
shown. 

The best keys to use ew 
those with clear pJastic tops as 
the labels for the keys can be put 
underneath them. If you haven't 



got any covers then paint out 
the lops of the keys with white 
paint and using various coloured 
inks, write the functions on the 
keys. Spectrum users will have 
quite a bit to do as there can be 
up to 6 functions to each key 

Connecting it up to 
the computer* 

To make it easy to identify the 
connections of the 1 3 wires us* 
ed on each computer, I have 
labelled the wires A-H for the ad- 
dress wires and 0-4 for the data 
wires. See Fig. 4 for the connec- 
tions to your computer 

All the connections shoukJ 
be made to the underside of the 
keyboard sockets or in the case 
of the ZX80 directly to the 
printed circuit board as this 
allows you to use the original 
keyboard as well 



H G F E 



1 • 
• 

ABCD 



2 
3 

4 




J 



ZX80 iUNDERNEATH) 



HGDFCEBA 



12 3 4 



ZX81 (TOP) 











' 
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Catch one-armed bandit fever with thii 
7K program for the 16K ZX81 written b 
Adam waring and iMiice Cieverley of Hui 



SLOT MACHINE uses a flashy 
machine code foytine lo reverse 
the display. I^t is called during the 
introduclion, winning and losing 
routines* 

The object of this game is to 
win a grand total of CSO.Thisis 
achieved by gam Wing on the 
one-armed bandit (^e lines 40 



to 80f, It costs CI per go, dnd 
you win E5 for getting two 
numbers the same, C 1 S for get- 
ting three the same. 

The program has RESPIN 
and NUDGE routines. 

This is the routine to put the 
machine coda into the REM 
statement. 



1 R^M ii^\:;4.t:t'7sy^iH,^4.'!ie7e^e 

1© INPUT X 

S0 LET R » = ■■** 

30 IF fi$='"' THEN INPUT ft* 

40 IF «$ = *'£' THFW 5T0P 

SO POKE X.i6*CODE l^$+CODE fi% iB 
-47*5. 

?© LET A$=^A$^'3 TH j 

8© GOTO 30 



3^ 
36 

3e 

4Q 
43 
415. 

50 
63 

73 
76 
78 
79 









Ct_5 
PRINT 
PR INT 

PR TNT 

P H AJ'sT 

PRINT 
PRINT 
POINT 

P -^ #-* - r * - 

PRINT 
PR INT 
PRINT 
PRINT 




After vou'vQ sniered th^t, run ii 
and input the foi lowing: 

a^^ 0C.. 4^0.. ee.t 

aO> 77, 1©., FS 



Line 1 should now look like this: 



17jr &B^ S3^ 7E,, 
ie> FS.. C9, C6., 



^ 



1 REM E£RNI>J**F7 SRUE TON LFN 

Once it tfoes. enter as a direct 
conamand POKE 1 6S 1 0,0 



Then, enter the rest of the progfam; 



■M E£BND^»F7 SRUE TRN UEN 
"r-^ PRUSE. 

2 REM lH^^HiHiiHHKS^^)^<nj^ju^'^^^>'v/ytL«-«-'>-i^< 

3 REH 

5 RtH 

6 REM 

8 REM 

20 GO 5UE 30 DC 

ai FOR ^J=1 TO 21 

2£ SCROLL 



lOPVRlCfHT fa 



23 

25 RRND 



NEXT N 

urT p=PEe:K 




16396 +PEEK 16397* 



27 V IM q 1 4 * 

30 LET P» = S 



2€ 
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REM 
REM 
REM 
REM 1 
GOEUB 
ffi INT 




3000 
ftT 15 



hi<.-A,im\^giH 



YOU 



IF R<MNT R 
PRINT TRE ? 

CONTINUE" .Tfie 9 

140 IF 

ISO IP 



THEN PRINT 8 
■PRESS ""C"'* TO 

O ■' TO QUIT" 

INKEV * = "©*' THEN STOP 
INKEV*<>"C" THEN GOTO 14- 



2X COMPUTIN 



27 




GO SUE 300i3 
REM 

REM 

FOR 

FOR 

FOR 

LET 

POKE 

NEXT 

rJE,*.T 

NEXT 

REM 

PEH 

i< t r» 

LET 



las 

190 

see 

303 

R RE SPIN'?" 

307 PRINT 



10-L:ir; 



L = 1 \\J 
M=l TO 
N = L TO 
R 1. N * - It4T CRND # 10 ) 

P+16&+P4*&-1.. Hr in; +SS 

N 

n 

L 






G = RND 



vs^yy:*^m 



THEN 
THEN 




I50T0 
GOTO 






*f-;NL*3J *2 + l 
1&^0^ "DD VDU 



URNT 



311 
313 



PRI^^^ 



RT 
RT 



IF 



6 ^ X ; 



315 IF 



INK^r* = "f4" 
INKEY $ i > ■' Y 



f: 



THEN GOTO 40© 
THEN GOTO 30 



320 

3t>0 
4.00 
401 
it©? 

430 



vvuM.tn.-r: V 




FOR N=l TO 20 

LET fl( fX + 1) Xl?) =INT <RND*^10) 

POKE P+1664X^R( iX+Xf yB> *£© 

NEXT N 

GOTO -io;: 

REM 

REM 

PFH 

LET r.;- Dt-il-^^V 

r>R IS-T a, j.^^^, * VOU HftUE " ; G 
■■ NUDGES*' 
<i50 FOR ^4 = i TO G 

4t?0 IF" llVKEV^s )^'* Tr-'EN GOTO 4-00 
J 
470 IF INKeV$<"l" OR INKEY*;"3" 
THEN GOTO 4&0 

4SO LET e-CODE INKEV*-SS 
430 LET fi(B>=RrB>-l 







495 IP R (B) <0 
5O0 PRINT RT 

) ,TR& 5; R ^3J 
510 NFxT N 

GC>TO 4eoo 

REM 

REH 

REM 

pRIfJT 

PRINT 

r-Q INT 

PR I^jT 

PRINT 

PRINT 

PR TNT 



THEN LET B te? =3 
i. l.R £i,V; TRB 3:atJ 



5^0 

20 le 
aeii 

3012 
2050 

S100 

2 lie 
213^5 
2130 
^140 
2150 

U I 

IM 

2170 

siae 
I I ^.' 

2135 LET B»='HIKE 

QC^RM URRTNG" 

^19& LET R*="COMPLETeD 

UNE l^e2 BY" 

2205 FOP N=i TO 30 

PP'INT RT ll^N.. H$(N> 

PRINT AT i^ . 3 1"N , B$ ^31 ~Nlt 

FOR M^l TO 5 

NEXT M 

NEXT N 

FOP N=i TO ai 

r^i^ND J.l50_ie?14 
r u R n = A J Q 7 



-Rirrr 

*■. 'i I 

PRINT 

I ■■ 

PRINT 




CLEVER LEY RND 



ON aSTM ^ 



2S10 
25= 15 
2^20 
2230 
2240 
2273 

2377 NEXT M 
2276 NEXT tj 

IN-^TRUCTIuNSl 
22^4 PRINT RT 



£300 
23 OS 
2310 
-30 

2311 
2312 
S3 13 
^■320 
2330 
2340 
2360 
ONE 



14^0^ Rp 
LET /"vf^Rf/^ TO l*R*/i> 
IF INKEY* = "'N'' THEN RETURN 
IF INKEY»<>"V THEN GOTO Si 



REH 
REM 
REH 
CLS 
PRINT 
PRINT 
PR TNT 
ARMED 
OF £50-' 
2370 PRINT 
STRRT OFF" 
2360 PRINT 
S Ci. YOU 




INSTRUCTIONS" 



TPt' 


1 ^— r -. 


tr^ 1 1 fi" It* 


M ; 


THE 


E^RNDIT 


. IJIN 


R 


TOTAL 



■'YOU i^tftE GIUEN £:S TO 

"UITH. ERCH SPIN COST 
&PIN eV PRESSING ""C 



2390 PRIhTT "GETTING 2 REELS THE 
SRME UXNS rOU i.S. 3£TTZN':r ^ TH 
E :^finC U=iN--" _ 

2400 =^^±Tif i.-j.V- VL-Hif-JL- --JL vriSnB 

YOU HHY UET« RESP IN. THE&E RRE 
FREE, RNO" 

2410 PRINT "THE FLASHING BUTTON 
INOICRTE5 WHICH REEL MRY BE RE 
SPUN. YOU" 

2420 PRINT "RESPIN BY PRESSING T 
HE "-Y" ■ KEY., IF YOU OO NOT UI&H 

TO RE5PIN" 
2430 PRINT "THEN PRESS THE ' *N"" 

K EY . '• 
24 31 PRINT 

2432 PRINT 

2433 PRINT 

2435 PRINT ^" PRESS "■■C''"' TD r QhfT I 
NUE^' 

2436 IF iNKSYjt^ C TJ-jEr# GOTO 24 
36 

24 37 CLS 

S440 PRINT "NUDGES ARE ALSO AURI 
LRBLE RT RANDOM STAGES THROUG 
MOUT THE" 
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:3 

ft(Sr 



THE QRME MfiV 



BE TERH 



■PRESS 



'C'"" XQ CONTI 
IHEN GOTO a* 




£450 PRINT "GflME, YDU (JILL HflUE 

FROM £ TO 5 NUDGES RT R TIME. YO 

U PRESS TMe" = 

2460 PRINT "COLUMN NUMBER, ■■"i — 

^ '•'■a-- OR ■■■■3"".. TO NUDGE THE fl 

PROPTRTE COLUMN." 

2470 PRINT "TO 5TOP NUDGINO.. PRE 

-J -J fS » 

246e PRINT 
INflTED PT 
■*'■©•■" OR 

S4a3 PRINT 

2484 PPINT 

2485 PRXNT 
£4=*0 PRIIsTT 
HUE' 

2495 IF INKEV»f>"C 
95 

30aF REM 

30B5 REM 

3020 FOR N^13 TO 'ffi. 

3O30 PRINT RT N^0;" 

30b0 NEXT N 

3070 RETURN 

4Q0C- P^M 

4GC2 REM 

4004 REM 

40 IQ GOSUe 30CCk 

4050 LET R=R-1 

40&0 LET Rf4)=P(lJ 

4100 FOR N=l TO 3 

4110 IF ft(N:i=R(N + l> 

500 

4120 NEXT N 

4400 IF R^50 THEN GOTD S000 

4410 IF R<1 TMEN GOTO S&&0 

4450 GOTO SO 

AS00 FOR M;sl3 TQ 21 

4"520 PRINT RT M,lj OOOOO"" 

4530 PRINT «T M-1., 1;" *' 

45 70 NEXT H 

4580 LET Pp=PH-5 

4550 PETUP^J 




THEN GOSLiB 4 



5000 REM 

5002 REM 

5^09 CL5 

5050 PRINT 

bid'b0 hHlNT 



55SSIg 




.'v'jfgrjw.'wv,? iw-'iSv."^ "tftyiS" f g 



5t570 PRINT 
50vC PRXNT 






5090 PRINT 

510 PR INT 

5li "- -^liJT 

510G? POINT 

5125 PRIfrr 

S130 PRINT 



V 

I 






i % 



5140 PRTr-J~ 
5iS0 PRINT 



5160 PRINT 
5170 PRINT '■ 
Q"" TO <jUIT=- 
5180 PRINT '■ 

5"*" T=j STt^RT 
5190 PRINT *' 
5200 PRINT 
5210 PRINT " 

i- 1 

5220 PPINT " 
5230 PRINT '■ 




\ 

^ 



I 



I 
I 



i 
t 








5300 
S304 

5310 

53-20 

S^30 

S500 
G0O0 
15010 
60£0 
6030 
6050 
r^O^0 

5100 



PRN& U5R 165 14. 

FOR N=l TO 10 

NEXT N 

IF INKEV$="S" THEN RUN 21 

IF lNKEY«f<>-6- THEN GOTO 53 

PRINT TRB &^ 'GOODBYE SUCKER 



6110 



&120 
% 

613^ 

I 

S140 
©15© 
^160 

S170 

e.iS0 

^ 

619© 

s 

6200 
&210 
S220 

6£30 





)'«3raMB«<ti#nii^gwiM 



PRINT 
B * 

PRZWT 



PRINT 

PQ IM- 
PRINT 





6 240 

I I 

e2&0 
S260 
6270 
"O" ■■ 

6300 
&5B0 

&S^0 



PRINT 

I 

PRINT 



PRINT 
PPINT 
PRINT 

% lli- 

PRINT 

iir 

PRIfJT 

PRINT 
PRINT 
PRINT 

TO ourr*' 

GOTO S300 
Sfiue "ERNDX 
RUN 




1 
J 



m 

I 
i 



I 1 ^ I ■ 
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COBRA 1000 

THE COMPLETE BUSINESS 
SYSTEM FOR THE ZX81 

The Cobra computer system allows you to expand your Sinclair ZX81 into a powerful and efficient 

computer for the small business. 

Accommodates a full range ol business hardware 
Capacity for up to 9-12 boards 

• PCB slide guide systems ensure total stability 

• Ail add-on hardware comes complete with leads and sockets — no sotdering of df tiling necessary 

• Durable, lightweight metal computer case 

• Fully professional keyboard — with soace bar 

HIGH QUALITY, FULLY BUILT BASIC MODEL £79.95 + VAT 

Expand your Cobra with a comprehensive choice of add-ons: 

• Interfaces • Tape dnve unit • Upper and lower case character board • High resolution graphics 

• Input /output ports • Light pen • Colour Modulator 

THE CHEAPEST tNTERFACES ON THE MARKET 

RS 232 Interface 

At last a high quality 232C interface to allow you to connect your ZX81 to any 2320 printer from 
the cheapest dot matrix tq the most expensive daisy wheel. Look at these features: 

• Baud rate variable from 1 tO to 9600 with software control 

• Upper and lower case printout 
Up to 1 20 haracters per line 

Small and compact — fits on to the back of your ZX like a RAM pack 
Uses the ZX power supply 
Output via a small 3 pin jack 

Price only £26 + VAT 

Centronics Interface 

Allows you to connect the ZX to any Centronics pnnter. Has similar features to the 232C interface — 
one exception is that output is via a 24 way socket at the back of the unit. 

Price only £26 + VAT 

Coming Soon: ZX81 SPECTRUM MICRODRIVE INTERFACE 

Connect the Sinclair to the new Spectrum Microdrive' As soon as the microdnve is available we will be 
developing an interface for it to be connected to your ZX 

Interfaces will also be available to adapt thjs example of modern micro engineering for use with Apple 
and Pet computers 

This is just one of the future developments by Cobta Technology. 

MfCROLINE A PRINTER 

• Print speed 120 characters per second • Bidirectional printing • 9 x 7 dot matrix • 5-10 and 6.5 
characters per inch • 8 or 10 lines per inch • Vertical tabulation and form feed • Form length user 
selectable • Upper and lower case • Block graphics • 1 line print buffer • 80 characters per line 

Price £281 .75 incrusJve of VAT 

COBRA TECHNOLOGY LIMITED 

378 Caledonian Road, Islington, London N1 1DY 

Please send SAE for brochure 



m 
m 
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Microprocessors 
and bus systems 



we look at the most commonly used microprocessors, 

and delve into the mysteries of 

thes-i00bu$. 



The mo^t commonlv used 
micr&processor chips in the hob- 
by rnarket are the 8080. Z 80. 
2650, SC/MP and 6502. Other 
varisnts can b# easily spotted — 
the 8085 is very sirniiar to thf 
8080 bill ^iTh carta in changes 
The 2X fnachines are built 
e round the Z BOA chip, a 
davelopmant of the Z 80. 

Which is the best one? This 
is a difficuK question — it's like 
high-level languages {of which 
there are many different types 
and vanantsL people who are 
used to a particular one will 
prefer it to any othef . 

Long sfgumflnts develop 
between programmers over the 
good and bad points of each 
language. IV % the aame way 
with processor 5- 

The BO 80 is probata I v the 
processor with the most soft- 
ware support' - it has the most 
programs written for it. The 
Z 80 can run any progrann writ- 
ten for the d080. as vuell es 
some which the BOBO cannot. 

The SC. MP has the ad van 
Vagit that rt needs praciicaify no 
'sippon chips' - it Will more or 
less stand alone and is thus ideal 
for many 'dedicated' applies 
tions, such asdoorhelb, alarms, 
etc. 

The major differences bet- 
ween the processors in terms of 
programming ere the instruction 
sets and the number of 
registers. 

The instruction set of a pro- 
cessor is a Jist of all of the dif- 
ferent arithmetic and logical 
operations it can perform - like 
the number of keys on e 
calculator. The registers in th€ 
processors are the same as 
calculator memories — the 
more, the better. 

The 8080 instruction set is 
about the same level of com^ 
pleKity as the 2650 and the 
6 502. This is adequate for most 



appHcations. 

The SC/MP has a rather 
limited instruction set ar^d relies 
on its ease of application for its 
appeal 

The Z-BO instruction set in- 
cludes the 8080 set - and 
t he m some f ( i also has t wic e the 
then some? It also has twice the 
though, it rs usuaHy felt that the 
8080 level of complexity is suf- 
ficient for the beginner. 

S-100 and all that 

What exactly is the S 1 00 bus? 
Or any bus for that matter? Mo, 
they're nothing to do with public 
transport. The word 'bus' is 
short for 'omnibus' (ifterallv- 'for 
air). Basicaflyr ^t's ^ method ot 
interconnecting parts of a com- 
puter system so that they can 
communicate with each other. 
It takes the form of a 
'backplane' or ^mother board' 
which holds several edge con- 



nectors. Printed circuri bcsrds 
can be plugged into these, one 
edge of the board beEng covered 
in gold plated strips right up to 
its edge. Contacts on the edge 
connector make electrical con- 
tact With these strips. The 
S 1 00 bus system uses double- 
sided boards with 50 strips per 
side (thus the 1 00 in S-1 OOfh 

Each board ~ one of which 
will be the microprocessor 
board, holding the micro chip 
itself plus all the other support' 
chips necessary to get the thing 
to work, such as oscillators and 
buffers etc — has some outputs 
arxt some inputs which are con- 
nected to the bus in a standard 
configuration. There are sixteen 
lir^es of the bus which carry in 
formation on 'addresses'. This is 
how a position in memory is 
defined - by a sixteen digit 
binary number. 

When the microprocessor 
wants to find out what's at a 



particular address on the board 
which carries the memory, it 
puts that address or^ the sixteen 
address tines, put out a re- 
quest on some of the other lines 
of the bus ard the memory 
board looks up the required in- 
formation and puts it onto the 
data^ section of the bus. The 
microprocessor board then 
reads the data from the bus 

Other buses have differing 
numbers of lines and the posi- 
tions of the data and address 
lines are also different but they 
work in essentially the same 
manner. Unfortunately, it is dif- 
ficult to connect a board intend- 
ed for one bys system to a board 
intended for another. 

For this reason, each 
manufacturer either uses his 
own bus structure, as is the case 
with Sinclair, or sees the light 
and uses the S-lOO, which is 
about as close to a standard as 
the hobby computer field has. 



Fig. 1. Standard 8100 cards are 10'' by a 
nominal 5.3". Some manufacturers change 
the height depending on circuit require- 
ments. Edge connector spacing is 0.125", 
offset to prevent backward insertion of a 

board. 
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in the first issue of zx computing, Henry Budgett 
and Tim Hartneii discussed the standard 
benchmaric tests used to test the speed of 
various functions on microcomputers. Stephen 
Tyler and Mark Dulling of Kingsbridge in Devon 
decided to get out their stopwatches, and put a 
number of popular computers through their 
paces, to see how they measured up. 



We were im ©rested in the ben- 
chmark te^ts for tesxmg the 
ZXei's speed in the Summer 
t85U€ of ZX Computing, and 



have run the following tests, m- 
ctuding 33 of our own addi- 
Tional tests on different types of 

comptiiers 



We did a(f timings in minutes 
and seconds, to two dacimal 
places, and used the maximum 
abbreviation possibie on the 



micro being used {such as N. for 
iStexT on the Atom and the BBC 
Microlp 
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The results for benchmark 1 



The compuler^ 
were: 

Sinclair ZX 81 
CorfimodOf e PET 
BBC Microcomputer 
Acorn Atom 



we used 



belonging to S. Tyler 
belonging to T, Mellor 
alt belonging 
to Kmgsb ridge 



Re seer ch Mac^m«e 380Z Upper School. 



SLOW 

17.79 

Ftoating 

Point 

1.54 

0.49 

ATOM 0.49 (apprOTCj 
380Z 1^1 tapptoK.t 



ZX81 



PET 
BBC 



FAST 
4.58 
Integer 



0,1B 



^ *. 



11 



12 



^f-^, 



Bench mafk 1 wes re-fyn on the computefS but this time with lines 1 to 9 con- 
sisting of: 

REM 12345678901234567890 

The speed of The ZK8 1 dropped to 2088 in SLOW mode end 5-3 1 in FAST mode. 
The otlief computers were unaffected. 
The results tor the benchmarks ere given below:- 



8 



7 



J_* 





1 


2 


3 


4 


5 


6 


7 


8 


ZX81 SLOW 


17.79 


27.04 


1:05-13 


10297 


1:13,51 


3:19.91 


4:36.45 


1:31.75 


FAST 


4.58 


6.64 


16.32 


15. 7S 


IB. 43 


49,76 


1:08,72 


22.95 


BBC Floating Porm 


0.49 


2.74 


7.77 


8.23 


8.53 


12.37 


19.55 


4.59 


Integer 


0.18 


1.66 


7.29 


7.43 


7.73 


9.45 


13.71 


4.54 


PET Floating Point 


1.54 


9.60 


1B.00 


20.00 


21.50 


32.00 


50.00 


9.52 



The following 32 ^ests consist 
of a loop from 1 to 1 000 with a 
different function inserted in 
the loop for each test. The 



ZX81 functions in a pr^rafn 
line have been written in the left 
coiumn: equivalents have been 
used \n other computers. The 



ttfTWi given are the times taken 
for tfw loop with the function 
with the t»me for the open ioop 
subtracted to give the time of 



the function 1000 times. 

They are arranged in the 
Ofder of the fastest to the 
slowest in terms of the ZX81 . 





No 


SLOWZXfll- FAST 


BBC 

FtoatingPt- 
0.99 


Integer F 
0.96 


PET . 

njitinn Pt. ^S 


@@f^^4 




1 PRINT "2": 


443 1.26 






2 LET B - 2 

3 CLSdKZXBl} 


6.06 1 .48 
6.12 1.58 


0.77 
45.58 


0,42 
45.58 


1.84 iS^^S^ 






4 LET B - NOT 2 


8.08 1.96 


0.89 


0.50 


— f. 


& fL_kl 




5 LET B r^ SGN 2 


8.26 2.03 


0.B6 


0.48 




& -M 


1 




6 LET B = 2 AND 3 


8.B7 2,16 


1.05 


0,70 


SpT^^lX 




7 LET B = 2 OR 3 
B LET B - ABS'2 


9.05 2.20 
9,7B 2.42 


1.05 
0-88 


0,71 
0,52 


& 


M^iral 


= 1 




s 




y 




a 1 CT D _ rnnc "A" 


10.31 2.52 
10.53 2.61 


0.69 
0.80 


044 
0,43 


1 81 






10 LETB-LEM"A" 


2,29 


^n 




11 LET B- INT 2.5 


10.99 2.70 


1.91 


1,56 


665 


^^g] 




12 LET B = PEEK 2 


11,44 2,79 


0-76 


0.50 


— 


^^^ 




13 LETB-2<>3 


11.58 2.85 


1.09 


070 


— 


j^K 






14 PLOT 2,2 


13.03 3.20 


2,89 


2,69 


— 


FY^y ' 






15 LETBS-"2" 


13,67 3.35 


0.49 


046 


— 


ti^-i 






1 16 LETB$=tNKEY$ 


14,11 3,50 


0.81 


0,81 


1.B1 


r^?w ' 






17 LETB5-CHRS 100 


19,47 4.80 


0.80 


0.79 


- 


f^^K 






18 LETB-VAL'2" 


27,18 6.73 


0.90 


0.55 


2,16 


E^^f 






19 LET 6 - RNO 


53,63 13-30 


1.53 


1-67 


6.16 


m 


- 




20 LET B = EXP 2 


2:45.56 41.67 


7.53 


7,74 


27.16 






21 LET 6 = SIN 2 


2:48,11 41,77 


23.79 


24,09 


29.46 








22 LET B = COS 2 


2:54 51 43.27 


23.26 


23.22 


29,06 


n^l 






23 LETB = ATN.5 


4:00,17 59.97 


5.34 


5-29 


44,46 


KJran 






24 LETB = LN2 


4:25,91 1:05.95 


15,77 


16 08 


— 








25 LET B = TAN 2 

26 CLS(15K2X81) 

27 LETB = SQR2 


5:45.51 1:25.75 
6:05,61 1:30.53 
6:47.89 1:41,16 


42,87 
45.58 
10.03 


43.13 
45.58 
10.31 


54.46 




^ 




^ 












~ 




■^ 


yr^E33Sr^ 






28 PRINT 2: 


7:17.49 1:4B.S6 


12.89 


12.88 


_ 


^^^ffili 






29 LET B = 2 • • 2 


7:26.66 1:50.77 


4.01 


4.23 


— 


.p^^^^ 






30 LETS* =STR$ 100 


7:35.21 1:53. n 


6-93 


8.92 


— 


£!^rk^3l 






31 LET B-ASN ,5 


11:57.69 2:57.92 


33.04 


33.35 


«. 


kji^-cSSfrJ 






32 LET 8 = ACS .5 


12:03-01 2:59.32 


33.28 


33.55 










Ci^ H. 


3 


The 2X81 in FAST mode is oc- 


3 Va K of RAM accdrdirtg io the 


computers with 


ihe BBC 


BBC (Integerl 1 




casionally faster than the PET 


s¥*iem variable RAMTOP 


microcomputer using integers 


BBC tFloat-ngPt-l 1.22 




but is only faster than th^ BBC 


when the display file is not full. 


given a value of 1 


and the rest 


PET FFIoalingPl.) 3.25 




microcomputer at cleanng the 


The table (fiflht) shows the 


given higher values 


because of 


2X81 IFAST! 4.03 




screen when it has less than 


average relative speeds of the 


their slower speeds 


• 


ZX61 (SLOW) 16 20 
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COMPETITION 



WIN A 

ZX 

PRINTER 

Win a ZX printer, and a 

complete set of 
Psion /zx8t softwarel 



We're looking for sij< clever 
progrsrnmers — and we've got 
great prizes to give the winners: 
a ZX printer for first pri^e. and 
five sets of Psion software for 
the ZX81 for ihe ryr\ner$-up- 

Al\ you have to do is write b 
clever program - m BASIC 
-which fils within IK on the 
ZX8 L and has something to do 
With I ram si It doesn't matter if 
your program ties darnsels in 
distress to disused tracks ^n 



Southern Region, or hetps lost 
and weary travellers find their 
way on the Central Line ot the 
Ufidcrgfpund, Or whatever , . . 
but the program must tie In, in 
some way. with trains. 

Your entry must be as a clear 
listing (pfinter- dumped if you 
can convince someone to (end 
you one J, or splendidly hand 
written. No cassettes, please. 
This competition is not open to 
pp^rmanent contributors to this 




magaiptne, or any other of the 
computing penodicaEs. We'll be 
pnnting the best entries m the 
next issue of ZX Computing, 
when we'll also be announcing 
the lucky winners. The entered 
progfdm must not have been 
previously published, rriust be 
your own originaF work, and 
must not have been submitted 
for publfCdtion to any periodi- 
cal. Entry to the competition 
will be construed as permission 
to publish the program. No 
entries can ba returned 



This competition closes with 
the last m^il on October 11» 
1982. No correspondence re- 
garding this competition will bo 
entered into, and - as they say 
in the classics - the /udges 
decisiort wil) be final. 



Serid your entry to: ZX 
Printer Com petition, ZX Com- 
puting, Argus Speciaslist Publi- 
cations. 145 Charing Cross 
Road. London WC2 




FROM AFDEC 
ZX81 IMPROVERS 



ZX-PANDA 



16K-byte EXPANDABLE RAM for ZX81 

1 6384 tDytes of exlra random access memory { 1 6K) 

Expandable to 32K wtth easily filled snternal plug-ftt modute • 

Simply pljgs into rear expansion port of the ZXat computer 

No addJtiortal power suppJy required 

LED power indicator 

Attractive black custom made case contoured lor stability 

Compact size (76 x 91 x 28mm approx.) 

Compatible with most expansion systems 

full 1 year parts & labour guarantee 

Exceptionalfy low fulEy inclusive prices 

ZX' Panda 16K Expandable Ram Pack £25.00 
ZX Panda 16K Expansion Ram Module £19.95 

OR The two together — G<ant Panda 32K Ram Pack £3d.9S 

• Prices include VAT and DeHvecy • Delivery from Stock • The orily 
available 1 6K f^am Pack that is directly expandable to 32K using a 
plug- in module that fits neatly inside the original Ram Pack case • 




KEYBOARD NOW READY 

A pfoiessjonai quality KeyDoara for your 

2X81 Only £25.00 buiil. tested, cased 

Including VAT and Delivery 

* Easify fiueri • Repeat faciiify * High 

qyaiiiy f^ngraved tc^y^ • Fully test^KJ. cased and 

guaran Eeed • L ong I if e key sw iTc^ 1 0^ opef a: rans 

rnn * TacE'te feel 

Cheques 'PO ples^e To 

AFDEC ELECTRONICS LTD, 318 

KEMPSHOTT LANE. BASINGSTOKE. 

HANTS RG22SLT 



Please supply 




ZX Panda S6K f hE^andalsiel^am l^achs 


£2fdO 


jtx Panaj sfiKfMD^ri0^3O32HfE5faEiov!* 


£10 K 


(Siflftt Panda 35K Ha^ Pack 


£3»9S 


Prolessiorml K«vbQ4Tits 


£2100 


TOTAL £ 


•■' 


NAME 


* • - - 


ADDRESS -- ^^ ^»_ 


_ ^ - 




, ^ - _ « « 
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Noisy little 
things 



i^ With 

fice re 

1 will he 
hey say 

judges 



Com- 
Bubli 



1 







\n this issue, our hardware 
reviewers look at a svsrem 
which allows your ZX81 to 
Sistan. 9 ZX81 sound maker or 
thr^e and a device to ensure 
Chat you don't lose a program 
when the power fails 

ZON sound unit 

A wide fange of sound effects 
can be added to your ZX-81 
with the ZON X-8 1 Sound Unix 
now available from Bl-PAK. 

The unit is based on a three- 
channel- plus -noise sound chip. 
and IS so designed that the pit- 
ches and volumes of the three 
channels and the overaU at- 
tach/decay envelope can he 



controlled by simple BASIC 
statements. By this mear^s, 
ptano, organ, bells, helcopters^ 
lasers and eMplosions can be 
simulated and easily added to 
existing programs- 

ZOW X-81 is ccmpletelv self 
contained in a neat black plastic 
case with loudspeaker and 
manual volume control I in addi- 
tion to pfogran^med volume) 
and simply plugs in between 
the rear of the 2X 81 and its 
RAM pack and/or printer lif fit- 
ted I No dismantling, wiring, 
soldering, batteries, power 
supplies or Jeads are required. 

instructions take you 
through the operation of the 
unit step by step and include a 



number of example program of 
useful sound. It is avaiSable 
from BIPAK Semiconductors, 
P,0. aoK 6. Ware, Herts, WARE 
3442 3 182. Price E 2 5- 9 5Jn- 
cluding postage and V.A.T, 



Big Ears 



The 'Big Ear's speech recogni- 
tion system, which costs £49, 
plus VAT, including p&p, con- 
sist 5 of a microphone, pre- 
amplifier, analogue frequency 
filters and digital interface, 
complete with software. 
Words are stored as voice pat- 
terns which the system learns 
from repetition by the user. 
Ten or so words can be 



stored at a trme. 

The computer then checks 
each word spoken against its 
word bank, and assigns a 
percentage to each word regar^ 
ding rts chance of being the 
word spoken. It assumes the 
word gaining the highest score 
is the spoken word, and 
responds accordingly. 

It is available from William 
Stuart Systems, Dower House. 
Herongate, Brentwood. Essex, 
CM13 3SD (0277 8102441. 

Protecting that 
program 

The 'software protection unit*, 
made by Mk;robyteof Lichfield, 
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look^ l\k0 b6mg a partial answer 
to alf those horrif yhng moments 
when 8K worth of carefuliy 
typ^ in programs suddenly 
vanishes- 

The software protection lanrt 
has a socket to take the mains 
^wer unit jack plug from your 
ZK81 mains iransformer, and 
the pfug on 1 ha unit then hooks 
mtotheZXBV 

If you unscrew the four 
screws on the lid of the unit, 
you'll see two battery con- 
tainerSn which hold & total of sm 
batteries. These are the secret 
of the unitp which is designed to 
take over if the power fail^. 

When we trted it, we found it 
worked exacHy as described. 
We didn't try [he how long wilf 
a program last' la^t, but take 
the manufacturer's word that 



with a ZXQ 1 aloni^, a program 
wjtl Stay inlaci for three hours, 
and with the 16K attached, 
about an hour and a half. 

You're cautioned to always 
remove the power jack plug on 
the ZXB1 after turning off the 
rnains supply, or the batteries 
will think there has b«en a 
power supply, and wear 
themselves out keeping the '8 1 
going. The batteries are, of 
course, only intended for 
emergency use. Excessively 
used batteries are signalled by 
video character deformation, 
and loss of sync, although at 
this stage the RAM contents 
are not lost. 

The unit costs CB.60 and is 
Bvai Fable from Mtcrobyte. 1 9 
Worcester Close. LichfieSd, 
Staffs, (05432J 28556, 




r^* Mtcfobrte Softwsfe Ptowctittn Um't 



Making Music 



if you want 10 add sound to 
your ZXB1 the Bolton Elec- 
tronics Music Chip may be of in- 
terest to you. 

This isa GlAV-3'891 Osound 
generator chip interfaced to ttie 
2X8 1 . The chip is mounted on« 
printed circuit board with all the 
necessary interfacing com- 
ponents. 

The p.c.b- plugs in to the rear 
of the computer. 

The computer's edge conec- 
tor is reproduced behind the 
px.b, toenableRAM packs and 
printers to be connected , 

The music chip is a fairly 
tricky lit tie device. It provides 
three separate audvo channels 
and each of these can be pro^ 
grammed with separate fre- 
quencies arid volumes. 

A programmable noise 
generator can also be switched 
on to the three channels and a 
programmable envelope 
generator can be set up to con 
trol the volume of the three 
Channels, so you can see 
there's a fair degree of fle^cibili- 
ty built in to this particular pro- 
duct. 

It also includes an on -board 
audio amplifier which has 
enough output for a small 
loudspeaker (which you don't 
get with the kit). 

The amplifier mput and out- 
put connections are brought to 
the output connector so that 
any or all of the audio channels 
can be amplified by the on 
board amplifier or they can be 
fed by an external amplifier. 

Because you have the three 




separate channels you coutd. if 
you felt particularly dextrous, 
wire the output up for stereo so. 
say. channel 1 came out of the 
left speaker, channel 2 came 
out of the right and channel 3 
was miiced equaify between the 



right and left speakers. 

The unit also provides two 8 
byte ports which can be con- 
trolled by the computer. They 
could, for instance, read an ex- 
ternal keyboard or paddles- 
Each chip is fairly easy lo pro- 



gram by PEEKS and POKES, 
full instructions are provided. 

The chip is available for 
£16.90. incfuding p and p. 
from Bolton Electronics. 44 
New land Drive. Bolton BL5 
1DP, Lanes. {Bolton 647721 



36 



ZX COMPUTING OCT NOV 1 9B2 



Hardware 



I 




FutemmPfoducls, who produc- 
ed the '2X8 1 Kevboard 
Sleeper' have developed a new 
product, the 'ZX Loadirig Aid'. 
U is designed so that you can 
set the caBsene player volume 
conuol at jus{ the right S€n in g 
so that th^ signal the computer 
receives IB neither too weak nor 
too strong. It is designed to en 
suie ihar even Tapes made on 
foreign cassette players wiH 
load first time p 

The Loading Aid is based on a 
circuit designed by Charles 
Rowbotham, which detects 
&nd ^hows the signal level on 
two LED's. enablirvg y^u ^o 
distinguish between quiet 
passages, voice introductions, 
The introductofv buzz and the 
mem body of the program. You 
can iisp actually see drop outs 
in tKe tape. 

The Loading Aid is a small 
biack metal boK which houses 
the circuit, two sockets of the 
size of those on the ZX31 , and 
two jack plugs. As well as this, 
there IS a red and a green Light 
Emitting DfOde You simply fit 
the Loading Aid between your 
cassette recorder plus power 
supply and the ZX8 1 When the 
tape IS ptaying, you adjust the 
voiume control so that the in 
tensky of the green LED mat 
ches that of the red one The 
cassette player is then at the 
opumum setting for that par 
ticular taped program. The 
ZX81 Loading Aid is £9.96, in 
eluding p and p. and VAT, and is 
also available for the ZX80. or 
Spectrum. Specify which com 
puter you have - Fulcrum Pro 
ducts, 'Hillside', Steep Lane, 
Findon, Worthing, West 
Sussex, BN14 OUF 1090 671 ) 
2750. 

Fulcfun^ products have also 
announced a new improved 
version of their Bleeper. When 
any of the normal or shifted 
keys \s pre^^ed, the unit gives a 
diistinctive 'bleep'. That is, all 
210 characters give a bleep. 
The unit is E8.95 which in- 
cludes p & p ar>d VAT. 

The module is madB up of a 
printed circuit hoard which fits 
into the 2X8 1 . so there are no 
trailing wires outside the case. 
BothZX8l keyboard tails simp- 



a load 
this 




ly plug into the module. 
Fulcrum provide two flexible 
ribbon cables to complete the 
connection back to the ZXB1 
pcb. 

Features of this unk include 
the fact that no solderir^g Is re- 
quired: the model is small 



enough to fit under the 
keyboard: you can get an op- 
tional on /off switch for £1 ck- 
tra; and the bleeper can also be 
used in con^unctron with many 
of the full-size keyboards 
presently on the market for the 
ZX81. 



WiiifAm Stu^ri Bfuff0$ fM^s w /wn 
Attentive ^XS f th/migft ih» B^g 
£*fs' sp^ecff f ^cognition sysimm 
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The Yellow 





Eighty 



As v*^u can s^e, the music infor- 
mation is held within the string, 
A$ Jn line 50 which is checked 
element by efernent. Lines 1 60 
and 3 1 s(np the stfif^g down, 
character by character. 

Note that there must be a 
semi-colon after the word 
PRINT in line 1 1 0. Lines 1 30 to 
143 are just CIS. 

Line 1 70 lerminates, and 
lists the f>rogram after you've 
fSnished. 

You can easily adapt this pro- 
gram to play other splendid 
melodies, by changing the con- 
tents of A$r We'd be very in- 
teres ted to see any other 
samples of music you can 
create. 



From vaxjo, in Sweden, Lars 

Johansson, sent us this great 

program to play The Yellow 

Rose of Texas' on a ZX80. 



PROGRAM USTINC 



10 
20 
30 
40 
50 



30 

70 
80 
90 
100 
110 
120 
130 
131 
132 
133 
134 
135 
U6 
137 
138 
139 
140 
141 
142 
143 
150 
160 
170 
180 
200 
210 
220 



LET A- 17200 

POKE A.237 

POKE A. 6 6 

POKE A, 201 

LET A* = " H4ft3l 1 1 1 4S46888CS8 

F8S8G4S1 4666456 41 1 n4S6868CSS 

FBdae44 1 4634ES8 R8R333333S33444 6S8 

F88864S146664S6 n4R3l 1 1 1 4446 868CS8 

RFRF88864S1R4R46346S8'* 

LETB-C0DE(AS1-2e 

IF 6- -28 THEN GOTO 200 

IF B> 26 THEN GOTO 300 

LET E = 2 

FORC= lTOe*34*(22-B)/(45-B) 

IFUSR(A}=1 THEN PRINT; 

GOTO 1 45 -B 

CL5 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

NEXTC 

LETA$ = TL$(A*} 

IF A$ = "" THEN LIST 

GOTO 60 

FOR D =; 1 TO 1 00 

NEXT 

GOTO 160 
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300 LETE = (B-2 7>*3+l 
310 LETA$=TL$(AS} 
320 LETB = C0DE{AS}-2a 
330 GOTO 1 00 



This program will help you find 
yout way through a long ZX80 
prograrn. To start ft, yfui ju&l 
type in RUN 9900. The ZX80 
wlif then ask for the string it is to 
search for. 

You type m the string to 
search fwNch can include 
shittfid keys), or tokens I which 
you must prefix with a C sign). 

Here's en example- if you 
wanted to find 'POKE PEEK 
(A)...', you'd just answer 
EPEEKfA)'. The program will 
then Itst the first appearance of 
the search string. To continue 
the saarch to find the next ap- 
pearance of the string, enter 
GOTO (thai is. press the G 
key twicel, and then NEWLINE. 
When you reach a HOT 
FOUND, GOTO G will start the 
nent search at the top (first 
line). 

Vou can stop the progrann by 
entering 'f $', 

As a test, you might like to 
get the program to list all the 
TL$ injtsell. 

9900 DIMFI20t 
9903 LET P= 16426 



9904 LETB = PEEK(163931*256' PEEKH 63921 

9905 PRINT "ENTER STRING TO SEARCH." 

9907 INPUT F$ 

9908 IF F5 = "$$ 'THEN STOP 

9909 IF F$"" THEN GOTO 9920 

9910 LETP= 16426 

9911 LETL = 

9912 IF F$ = "" THEN GOTO 9920 
D913 LETL-L+I 

9914 LET F(U= CODE (F$) 

9915 IFNOTFdl- 12 THEN GOTO 9918 

9916 LETF$=TL*(FSI 

9917 LeTFILI=COD£iF$| + 192 
991 B LETF$-TL$iFSI 

9919 IF K20THEN GOTO 9912 

9920 IF L-0 THEN GOTO 9907 
3330 FOR X = 1 TO L 

9931 IF NOT PEEK (P + X - 1 ) = F(X) THEN GOTO 9 940 

9932 NEXTX 

9933 LETX = P 

9934 LETX-X-1 

9935 IFNOTPEEK(X)^ 1 IB AND X> 16422 THEN GOTO 
9934 

9936 LET X = PEEKlX -»- t )x256 * PEEKIX + 2) 

9937 LETP = P+1 

9938 LET G = 9930 

9939 USTX 

9940 LETP-P* 1 

9941 IF P<B THEN GOTO 9930 

9942 CLS 

9943 PRINT "("; 

9944 FOR X - * TO L 

9945 PRINT CHR5tF(Xl): 

9946 NEXT X 

9947 PRINT "INOT FOUND." 

9948 PRINT 

9949 GOTO 9903 



NEW 

SPECTRUM 

SOFTWARE 



JACKPOT FRIHT MACSDIE 

: ! .Jds, nudges and realistic hi res symbob Cojouiful - juEi 
ineieaithmg? 



SUBMARINE ATTACK 

■-.iroy tnom : ^ 
: :rnes)ii^£4i:! 



roy yoy Faniasuc fast action bm Both 

UM. 



B^ldiv O^ wher^ n^ Pprf=K^nim h^ gone before tn 
SUPER SPACE MISSION 

: oi y lasi mdcmne code graphics Dodge the s"A^oopmg aliens 
i:eors Fighr excjimg muJti directional laser battled from your 
ving staiship Readly eKc^rionat graphics, seven skill iev&K only 
^ 1 6 for 15 or 48K SPECTRUM or 16K ZXSl 

MONSTER MDIE 

O-K^^ipp from I he depths of th& legendary El Dorado mine by dodging 
the rnonsters and coUectlng the golden ntiggets Full machine code 
Only £4.95 fot 16 or «K SPECTRUM or 15K ZX8 1 



Pitim otio n'B U ie aainfr of the game in 

"SHIP OF THE UNP - An EidventujOL^ in^ukigemen! game 

i i:%iiiL.-^i.y Lj:tie yoiu way up the ranks. . encotintet enemy lleet^ . 

survive mminy, fiever and fanime endure fog, fire and thirsi . thea 

wh^i you think you've done well . rush home to Port for promotion' 

l6KSPECTRinv!£4 93 4«K SPECTRUM £6 SO 

MULTl FUNCTION CASH CONTROLLOt 

.^ - "Scaio i / ■■ ■ ■ Budgeting, Hank Account. Standing Orders. 

L. _ i: i .and Ml i ' :_ .;■_ :■ ■ l lyment,^ Complete security ensured by 

secret passwford A budgeting bar gain (or only £ 10 

«™ . mr«, ^^^ ««. ^^^^^^» 48K SPECTRUM 

'SHAKEN BUT NOT STIKREDt' 

Recover a stole : ■ he la ir of Dr Death, but firsi Ibl! c v 

the trail across €3onun©*itii. .ocaie his secret island, encounter the 
^oel fist&d giani P^iwa then find youiself in his underwater nnaze and 
hopefully find the missile But li Doesn t End There! 

Can you resist bemg OOP Only £6. 50 4aK SPECTRUM 

'ORDER FORM PlMs&senjniB 

jdc^j-iO/Slib Attack art 

^ ^ if^>ao& Mtasnn at 

MonsietMmg it 

^ =«. m S*wp t/t ihe Unff- *r 

. 46K "Shup of The Liiie 4t 

4§K Shakcfii bui not ^tnedf n 




Richard Shepherd 
Softw/are 

FREEPOST (No stamp required). 
Maidenhead, Berks SL6 5BY. 




4eKMuliabadic»iC«^Cbii£mll9i at £1DD0 

FREE PCCT ACE OW ALL OT THE i\BCNE THIS MOWm^ 

|«!ficfqoernvclfeque/l^3fidalOrdBrfi3f£ 

p&yabtolo RictiaidSlK^tefd 



24 11910 Ooipsl^ 
QfiOi»J^Tt3K 



Name 



Alktosw 



'hirjp 



X M*fn^ry 




Make sure you get every issue of ZX Computmg 

Now bi-monthly! 



^>v 



Just £1 1 .50 will ensure the next six Issyes wiM be 

lovingly wrapped and posted to you. Just fill in the 
form betow, cut ft out and send it with your cheque 
or postal order (made payable to ASP Ltd) to;- 



ZX Computing Subscriptions 

513 London Road, 
Thornton Heath, 
Surrey CR4 6 AR 



.^®[^^TOlIai, 



Alternativefy you can pay by Access or Barclaycard 
in which case simply fOI in your card number, sign the 
form and send it off. Do NOT send your card I 



Make the most of your ZX computer with ZX Computmg — Now bi-monthly! 




Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTfNG Subscriptions 

513^ London Road^ 
Thornton Heath, 
Surrey. England, 

Please commence my sut»sc^iptiQn to ZX Computing 
with th$ v#rv 119 xr tssuet 



SUBSCRIPTION 
RATES 

(tick - as 
appropriate} 



£11 .50 for six issues 

UK 

£13 for sin issues 

overseas surf aca mafL 

£23.80 for si^ issues 

overseas airmail. 



Chffqm/V^iol Order /Inf^rnQtianini Money 

Otid^ f^f jC. ^ 

fmadc pQ}^bl^ to A,5.F. Udi 

OR 

Dftbii my AcCfto§ B^rclaycard* 

( 'dt^eit OB ntceMory) 




h^ ^ ^.4>ii ^. ,-^ 



VHA 



I 1 I I I I I I I I M ■ 1 



Pl»ase u»a BLOCK CAPITALS and include poftt codes, 

NamelMr/Mr«/Mi8sl 

Address »»,...,, ^ .«« . 



■ i.'i.cBiiasa'¥'iiiii'Vi:¥4iiirv«i 



P * I P ■ V i I- * + * 4 <N '• ' 



Signature 
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Ground to Air Missile 

From Cork in Ireland, Aidan Walsh and 
Kevin MacCarthy present C.a.m. for 

thelKZX8l. 



i 



You have ten Ground to Air hand com^ of the screen, 
Mm^il^s undeF your command tf ' V kav mov^ you l9(t# 'O'f 

Your |0b la !0 destrov 3il ^t>e alien moves yoii nphi. and '2' moveis 

shipb { whic h look su^pic kxi^ Mke you i^ tflf ag Mfcy ^^ mm 

Jettflf Vsi tefore they tend on fh© '*■ WIWi«IWw ndvii^^ 

earth and destroy It. Vs to stof5 theifl. The «fMn 

If they land tie ganm Is dvw. icteeri tflir Mdi ^ix^MiM 

and the number d ^tip$ you ^^xt M ihe tidd # the ^me. 
d^ifrov^ ts shown in iho top toft 








5 FOR P"PI--'I TQ Mi=iL. '6 3"* 

iv} PRINT ^T X,Y;Z.1P£ ^9 

11 e:>r;n^ rt =^.e;chs^= q 

^5 L £ T V ^ V J- ;j^ 



i-t 




Y -Y + ■ _ - Vlr-^ 


^ 


' ■ u. 


- -. 1— 1 L« 


" ■ © " ; 












IS 


IF 


iMKE-.** = "9"' T 


■''Eil 


V-E-r 


fl^S* 


in 


UET 


B-B+ t INKEV* 


^ *■ ;^ 


- > . J 


iN^ev 


5 = ■' 1' 


' 1 










17 


LET 


M=M- tlNf^ey* 


= *'3 


".* 




iS 


IF 


ftiX <^ND S-Y 


GR " 


>f > _2a THE 


:i '^-c-i 


D 'J 


A^ -aC. ' 








i-?BC-Qr 


C UR!_ "9" 








1 iisj 


wU3 










^1 


IF 


R=X THEM Ne>t 


T M 






ii 


TP 


v=i.ii:iL "^^" '^ 


t-i^t.l 


"pTt 


IT M 



ftZ 
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Programmfng 



Moving 
with the flow 

If you're bogged down with a bug, a flowchart 

can help. Henry Budgett, editor of 'Computing 

Today', tells you how to go about it. 



People who program generally 
tend to fatk into one of two 
categoriie^. those who u&e 
flowcharts and those who 
don't. I tend to writ« mine after 
tha program and then correct 
tba bug&, and Vrm sure many af 
yOildOtoof 

The techniques of 
flowcharting are of great 
benefit to those who like to 



tackle problerr^s logicaily, they 
draw vast diagrams, test for all 
the possible qutrks and then 
code up the results. The result 
of all this IS usually a superb 
program, rt never fails ar>d is 
always late. 

The rest of us write and 
debug our efforts as we ksy 
them in, end up wiih programs 
that work J aJF occasionally and 



are usually ready on time. In this 
article I hope to put across 
some of the ideas behind the 
writing of flowcharts and 
demonstrate thek useful 
points. 

The Simple idea 

A flowchart is defined as ''A 
diagrajnmatic representation of 



a series of eventSr usuafly iri 
dicating the analysis or solutior 
of a problem \" This is simila 
to, but rioi quite the same as ar 
Algorithm, this is defined m"fi 
defined process or set of rulei 
for solving a given problem^" 
One usually starts with ar 
atgorithm, produces the 
flowchart and then codes thi 
program. The simplest form of 



INCH Hmmt^ 



•Mil 1^ 






k 



■ •.pi .^^tftif.^ *tM 



fjjg i. A flowchart usmg 






o- 



«at«fii»«l 



fig 2. TfMSttnd&nf 
ftowchanhtg s ymiiofs 






I 



--^prt**! 



V 



Jk'r. 







iPH* tiwtfmm 






ffg 3. FIgiim f mtkmivn 
usiftg the standBrd &Ymbo^ 






«S? * 



C^^Z) 



F;^ 4 Aft arr^mpt to ffowctmft a mom compter probhm. 
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ify in- 

imjlar 
as an 

rules 
th an 

s ihe 
m of 



I 



^IC 



c^ 



GHD 



GZ^ 



f* 


\- 


















"1 ", 


s ^ 






'^V'''^ ^ 


^ 


















i. 









































>% 5 Spfrttfn^ rha prgtiJsfn c^n oftmtf fnaks Hfe &3smr. 



flowchan is shown in Fig. 1 . it 
uses no special symbols, and is 
rMlly an 6Kt^nd«d version of 
the ba^ic algorithm, 

Ffowchans usuaily contain 
lots of pretty little boxes which 
must mean something, and in- 
deed thay do. In Fig. 2 I have 
listed all tha common types and 
!heir designated tunc lions. This 
IS only s small sdlaction of the 
available symbols but for most 
purposes it will be quite ade- 
qyaie. 



The Standard Use 



Having lakefi a loott a^ the 
availabEe set of symt>ol3 we can 
now re-wnte our simpia 
flawichan in acceptable form, 
(his is shown in Fig. 3. For the 
ffciual task of convening ii into 
a given language thjs will be 
quite sufficiani, regardless of 
which language is to be used, 

A problem of this staggering 
complexity doesn i really 
deserve a flowchart at alj, and 
indeed most proficient amateur 
p-^og rammers are quite capable 
of coding up large programs 



from a simple set of rules, or 
even the basic algorithm. 

In Fig. 4 I have attempted to 
Flowchart another everyday 
problem, that of running a bath . 
As can be quickly seen it will 
wofk but is by no means bug- 
proof. Never mind, wall sort 
them out tater is the usual reply, 
in f ac t It ' s q ui t e good e noug h to 
wf<te a program from. 

We wiM lake a last look at 
thrs program flowchart before 
we move on — rt can be re- 
written into two pans, a Con- 
trol section and a single 
subroutine section of the task 
as subroutines with ttieir own 
flowcharts One can quickly 
son out complex probtems, and 
even write arid test the various 
routines on their own before fit- 
ting them into the complete 
program. 



The Real World 

Computers being what they 
are, logical, the previous at- 
tempts at flowcharting bear no 
raJBiion to a true programmers 
flowchart. 

A typical example of such a 




^.^..^o* 



(■ 'W ¥*|'4iMfnj|) 



■K^M Kii^Vl 9t 9t»*#l *V4 



*ED 



**tm« 1^1 



^^ 



- -nff* i < *i ii JM f *m n ■ 




D 



Fig 6 A tru&pmgrsm fk^wchart for 9 simp^ r»sk 



beas! can be seen In Fig. 6 . The 
task ts to produce a set of 
arithmetic tables for any given 
number between 1 and 1 2. The 
diagram shows all the steps 
needed and you should be able 
to follow it through on your 
own^ there are comments! 

The ideal of every program 
mer is to produce not onty the 
ultimate bomb proof program 
but aJsc to have it lavishly 
documented. This is the break- 
pomt between professional 
programs for a software houssn 
or indeed a magazine for 
pubJication, and hopefully pay 
ment. 

It is almost obhgatory to in- 
ctude not only a flowchart but a 
complete description of jus! 
what rt does< In a case such as 
this you wil! find that your first 
flowchart will be so scrawted 
on that you have to re-draw it 
and ins well worth investing in 
a stencil that gives the standard 
symbofs. 

It is also essential to keep a 
duplicate set of aN the 
documentation for security, if 
you lodge a sealed set with the 
bank you have got a handy 
piece of evidence in case 



anyone r?ps off your version of 
Pacman and starts selling it and 
not paying any royalties! 

In Conclusion 

If you are capable of detef min- 
ing the way you wish lo solve 
any given problem, writing the 
afgorrthm, you are capable of 
producing a flowchart. 

They are useful for debugg- 
ing programs taut you will find 
that they soon become covered 
with modifications and have to 
be re drawn 

Their most useful function is 
as a piece of documentation, 
how often do you remember 
how a program worked af ier si^ 
months, and as a means of 
testing out sections of a pro- 
gram such as subroutines 

Flowcharts are not essential 
as some people would have you 
believe but they do bridge the 
gap between successful pro- 
grams and those which work. 

References 

^ Both del rnit ions are taken from 
The Dictionary of Data Process- 
ing from Newnes dutter worths 
SO' you can argue with theml 
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THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT 
QUOTES CASSETTE 2 



iTi.! li* 1 1 con ti^mt 1 Q il'Olrid wtil diiJ gti»d ^inwi #n icti 
n^rk £^rr«r pl«n,(y d1 virwty Aral chQn^* arK]; «r« Tun 

hghttd wilti ifiii fir 11 cutettf 

I Pt^rt eM«fi mtiii^tPigTQ wrpltio yOkJ lev i9m« EUyt 

£ M L^n^^pfl SW4 

1 tH*ri«yiiy INM?>^ "rOy^ C*ilt1M One ind con 
M<^ W Ed bt DO&4 W«ky4 i«r iTiOneyl' 

Mtnt Of IniQf malign Lid 



CASSETTE 1 

(eleven ik programs) 

9^- 'L^' ftH^u-n-CiniS l*ll*r|L Bug iiiiAl; 

I lige l^r^n iitf^^rik ^1 lir<4 1(34^1 ^ff^ Ma;^ OI Cl4«tt> 
Ff idv lor wn^f* ypu g^i 1^ 
C«tMl3t On* CHli £J W 



Ten games in Basic for 16kZX81 

C;jsi#1T« T*w wnlApni fttwm ^ifcirn LAHf B««f 
Word Mj|*i*fmi*nd' A^ctAPt^Ai* CiJin Rfiuil*!le 




CASSETTE 3 

8 programs tor 16k ZXBI 
STA^naHiPTnojAM 

tlielor* d4Mtf illihfrft 

illvr^aift^i'i^rt? J Sjjp#rfiOiil 
STAHTHEM thi% w^'iifoh Of ihQ ««ii tn^wfi i^^ic* 
td¥«fllu'V i^imc lB«luF#t w#rj4t3lt rtl^^f! iviobihly 
a^sf ir*f.** -ii Diwslan t&fpH« B*ie*i*ig 

BATTLE Slr^dF^^r gam^ 4ik t to 4 pLt^en 
KALJilib>A</ A...ri3t »ji»hHE e*rd giim#. MP dI 

cyni : 41. tii^uLiipr. witfl I04i oi funct«4i« 

scene T «E SSJiO€ S Thit m#tU9c cEKHrng piQir^rn 

ii vftf 1 1 li^ QP*i 1' 

HAnTlAN CmCKtr *> timp^ khuF a-^ieiiv* t4iTi« 
ilOiti.^^ ..ili^f fft^hiPi CFhCh^i in 'T'lCtii^^fl^flNS* T>» 
^tH'o'E )^ . 4'>fl&'f Mt^ H fop S^f*d k| tf«ly ImI 



LOW PRICES 

CASSETTE 4 

8 games for 16k 

Z)i-SCn*llMLC im«eftiiii* cad*) 
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fHJMCCBITE iTnjcrii^cMwj 

Eat rhf> ftUAke tm^i^m ^l «alt yai^ Vlfj^uai ftE>B«d li^Afy 

riit it top tpfr«dL 

LIFE ^micPiiri^ toOvY 

» TIC T*C*tOt lBuiC» 

f*ii yf d o^ J 4 1 d ■ 4 lxM*d l^ri 11 a gjim* t&r ifv brain K 
i» nffy hjfd Ici iTf^Al l^e computer nl 1I 

r al tht I giPTw *r* jn mAcNn* COM. i7#»u»f Ifni m 
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f^^HiCiu^iv ii'Ji'ial^r* ttum J SiHdmiii} 
C*u«ttt 4 ci»li £9 
fUN<SAtQ1E>« li^Efi-rHI Udtj 



Recorded on quality cassettes, sent by first class post, from; 
Michael Orwin, 26 Brownlow Road, Wiltesden. London NW10 9QL (mai! order only piease) 



NEW softwares for NEW computer 

ZX SPECTRUM 
ZX81 

SO« JND i COtOUR ON ALL IX SPECTRUM PROGRAMS 
SEA WAfl: rZ)C-sp £1.00 ZX81 £&MI) 

Ccmpieteiy new [Jesignefl game fcx on© or iwpplayors ARfat/ ^ 

?>rfC?on i1' Sin-lay anu super conlrol 

IQ GAME PACK I: [iXs&UM ZXB^ O.SO^ 

ADDER GAME - (ZX-^ £5.00 ^XB1 £4,S0i 

A nsw \Mm in whicti math$ ■$ mvobeci m th^ la$J ac^on Qafne 

Swtd !*•-#. lor 1MI ditoMi. ya?^ o'cief only 
All chequei and postal orders made piiyal^i^ to 
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¥v name 



^Sagfisfrg 



All pf K:as ir^iude VAT and P&P UK de<i\^efy AUow ut) lo 28 davs 



SOUNDwfthZX-81! 



MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 
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^ 
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£25.95 THEZONX-81 






• t f^ ZON JC ai SOUND UNIT a comjcUffTeif seff-cofli^«irifld ofi€ 
ftShp^tiqlly dfsjgnflti For use wiirt rne ZXSi it jjusf slugs \f\ - 
rvo d !5"iont^infl or sold? nn-g 

• Mcnufli VoiyPHi Conirei: on pgn* - a^npifl ^lumtfr^m O^it-m 

« S^ondcro ZJC a) - 1&K RQtnpdck [H prmFer can ba plyg^e^iriEci 
lOH X ^1 Sotjnd unu ritffttiogi offectmg n^rmgl Zl 31 oQetatQin 

il Hiiia« rotig« dt p«iS4b»ft Munijs f&r names or Mus^c 
HfliicDpiep^ Sc4-Fi SpocfinvQOefs Mpiiosians Gun-^ot& 
Oflim$. PlontS LOier^ O^gons. ^¥*h l^rifS. C^Ofd^fi^ ti> 
wriaitv«t y04J d^Mi&tf^ 

4 ys«& 3- crionnfi sqund etilp gMng pro§Tcmme conircii of E^itcii 
vei u mf of ion« no no rse ai wA flUwlopB eojiIfdI 

• lO^kiy ouded SG «xiSbFvg gonm Of s^roistomme^ using g KfA 
SJmpfe BAStC fmifs 

Fuu m^iFuciKHis #iTTi mcjtiv fion^ie Di tiO'A to omairi effocm ania itie 
pro<(^afTim^ ^{]fMW f uli^ OL>arant««d 
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And what 
is your 

defence 



Defending the earth in three 
dimensions sounds pretty 
impressive. Thirteen-yearoid 
Joseph Nichoison from Chiiton tried 
out the latest offering from J K 
Greye Software. 




The program ioaded with no 
Uouble, and after about four 
minutes the pfogram auto-ran. 
Impressive instructions roiled 
up I he screen telling me That I 
was the onfy space ship thai the 
pt^net had and I must defer\d it 
ro the last. Who. m^? Thev 
must be joking! 

When I bought this game i 
was under the impre^ssion that 
this was just an upmarket ver- 
Siion of the usual defender 
games, the idea of 3D Defender 
hadn't really clicked m rny 
mmd. The screen m 3D 
Defender is what you would 
se€if you were iookmg through 
the cockpit of the space craft. 
The aliens actually fly towards 
you in full 3D. getting targer ^s 
they get nearer. A few in 
struments appear on the screen 
as well: a radar, an altimeter, a 
proximity meter (how near you 
are to an alien space craft I. the 
number of shields you have and 
your score. 

After pressing newNne the 
garne began. The graphics was 
outstanding After getting 
myself accustomed to the norv 
standard movement keys [the 
game does not use the cursor 
keys to move, but the mo^e^ 
ment keys are arranged to 
stimulate joystick control. 
Or>ce this has been mastered. 



the game feeis much more 
realistic} I decided to try and 
"save the planet from the 
marauding alien space craft" 
as the instructions for the 
cassette put rt. Thrs was 
nowhere near as easy as it 
&eemed\ Whenever ( got near to 
the baggers they would either 
shoot their Plasmo at me and 
shoot me down or I would ac- 
tually collide with one of their 
space craft instead of shooting 
it. Every now and again 
meteors would zoom across 
the screen and if you hit one of 
them one of your lives would be 
lost- After about one hour, yes, 
one hourl, I shot my first alien. 
2 BO the score read, but that 
didn't stay there for long as 
everytime an alien lands on 
the earth 50 points fs deducted 
from the score. My score was 
reduced to in about 30 
seconds! It took me almost 
another hour to really get the 
hang of it, this is certainly not 
an easy game. In the mstruc- 
tions for the cassette they told 
you how to alter the speed of 
the game, you and the aliens I 
decided to change the speed of 
the aliens (slower of coursef). 
You get out of the program by 
pressing the EDIT key (the 
break key has no effect}. This 
proved rather difficult, as the 



program recognised the SHIFT 
key as a key in its own right I 
soon found that by pressing the 
1 key [the key with EDIT written 
on it) without the shift depress- 
ed it worked perfectly. In spec ^ 
tion of the program revealed 
that the game was written 
almost completely in machine 
code with only 2 lines of 
BASIC. A SAVE line Iwhich 
makes it RUN automatically 
upon loading) andaRANDUS^ 
line. Having POKEed thealiento 
its slowest speed, the game 
wasstili f ast. but not so fast that 
I couldn't play properly. 

About the best way I can ^um 
up this game is GREAT' " \ The 
game is good value at £4,95, 
with graphics second only 
to the real arcade game . My on 
Jy minus for the game is That it 
does take quite a long time to 
(earn to play properly. But then, 
most games that are too simple 
become boring after a time 
anyway. Recommended, 

YOU have been 
seen gulping... 

I bought Campbell Systems' 
GULP from W H Smith for 
£3,95. When I bought the 
game I was under the impres- 
sion that this was a kind of one 
ghost' Pac-man game under a 



new name. The only ' instruc- 
tion $' on the cassette for play- 
ing the game was "Can YOU 
outwit the GRUESOME 
GULPER that seeks out. . . gives 
chase... accelerates.., and 
devours!' \ E had not much to go 
on. The game seemed to be 
saved under a name other than 
"GULP" as when I typed LOAD 
"GULP", it didn't load, and 
when I typed LOAD ' " i! load 
ed very easily. It took about two 
minutes to load. The game 
auto-ran. A menu appeared, it 
said: 'A... PLAY. B...MAZE, 
C, .SPEED, D,., GRADE, 
E,. .RESET, F- SAVE. PRESS G 
FOR INSTRUCTIONS," I press- 
ed G. I was reassured that the 
game WAS a one 'ghost' ver- 
sion of Pec -man. the ghost" be- 
ing called a 'chaser'. Vou have 
5 feives and you have to eat up all 
the dots in the maze. The more 
you eat the faster he gets. You 
have a choice of 5 different 
ma^es. wowf The cursor keys 
are used to move^ You are an 
*0' and you start in the middle 
of the screen (on all games 
apart from game 3 where you 
start at the left-hand side). The 
cha&er is an inverse 'X' and ha 
starts in the bottom right-hand 
corner. High scores ere kept. 
Pressing newline again explain- 
ed what the menu meant. The 
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Y OUP CARDS : 
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MY SCORE 



YOUR SCORE 
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PLJ5Y PLBY MY TOTRU 

SO 
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as 



U RCCEPT TRUMPS'? CY/NJ 





5TREKGTH^140 
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ROOM 33 J LEMEL 6 
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LOOKOUT. . - . . 
SOME OP THE RO< 
CRUSING YOU TO LOSE 



SOME GOLD. 



TRY TO RESiCUE THE PRINCESS UHO 
23 IMPRTSONEO ev EUH« UIZRRD3 IN 
THEIR HRZE OP DUNGEDH5 , YOU MUST 
THEN ESCAPE UXTH HER BEFORE YOU 
STRHUE TO DERTH, . . 

DESCEND INTO THE LEUELS HMD FHC^ 
MRNY PERILS, MONSTERS WOCKrRt.LS 
RND TRftPS TD NRHE R FEU^ 
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speed of the game could be 
alt a red by pressing 'c' and the 
appropfiate number 11^9)^ And 
his deceleration could be 
altered by pressing '4'. I set the 
speed to 1 end the deceleration 
to 1 (or the slowest game. The 
maze was already $et at 1 so i 
pressed A' to RUN. The maze 
flashed up instantly, obviously 
written in machine code. It 
fooked suitably complicated. 
The game mowed at a 
reasonable pace. One point I 
noticed wes that your move- 
ment stopped directly a ffnger 
was Iff ted from the key. This is 
dif f erem from the movement in 
the arcades and makes the 
game much harder. 

The maze lacked things like 
power piUs and tunnels, but the 
fact that you could choose one 
of 5 mazes end choose the 
speed and acceleration seemed 
to make the game just as good. 
In maze 5 the walls of the maze 
make the wotld GULP I The 
game is very addictive and 
great fun, but I do have a few 
grumbles: 

When The screen is cleared of 
dots the game does not display 
a new screenful. Instead it 
reNes on you pressing the '0* 
key to end the game. 

Some mazes have more dots 
than others, so if you win maze 
2 for instance, you could still 
beat that high score on maze 1 . 
However, this probtam 
is compensated for by a func- 
tion that a) tows you to reset the 
high score. 

My last grumbfe is that when 
a life is lost the chaser places 
another dot m the square that 
he started off from. This means 
that to obtain the best score 
you have to lose all your lives. 
This seerns pretty idiotic. 

However, after all those 
grumbles I stiti stick to my 



statement that ttie game is ex 
citing, addictive and great fun 
to play- 

Michael Orwin wins 
again 

From Louotiton, 1S y^^r- 
old Jamef Walsh puts Or- 
wins cassette Three 
through tts electronic 
paces... and likes what he 
sees. 

tiytit program^ on one 
cassette? Sounds ominous, 
last time I got one of these, the 
programs were so poor that 
they could have been copied 
out of the manual Well, could 
this be different? 
The first program is cat red 
STARSHIP TROJAN" and the 
idea PS That your starship is 
damaged end you have to repair 
it before becoming asphys^^ 
iated. dying of radiation, plung- 
ing into a Supernova or some 
other gruesome death The 
grapHics on tt^is are quite good^ 
but the actiial program was a 
bit slow for me. The second 
game is called 'STAR TREK' 
{original 111!. This is a good ver- 
sfon of The weJI known (you said 
III space game. Again because 
It was in BASIC I Found ii a bit 
slow bu[ if you do not mind 
waiting around a little you may 
find it very good. The next pro- 
gram IS called "PRINCESS OF 
KRAAL ' Quite pfedictabty this 
is another adventure game — 
well it is not just another* With a 
visual map, differed levels and a 
whole host of dangers, lei atone 
100 different difficulty levels, 
it makes for a very add tc live 
game. The idea of 'MARTIAN 
CRtCKET' IS to get from one 
side of ihe screen to the other 
without hitting the balis being 
constantly hurled at you. 



4$ 
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Though this game is simply ii 
als<3 becomes addictive. Of the 
remaming four games the one 
thic caught my eye fir£t was 
''KALABRIASZ' which is 
quoted aa beir>g the woflds 
sdlm^x card game, and it lives up 
toitsname" NeKl comes CUBE 
which is a very well written 
^imulalion program of that 
dreaded mind bender. 

Coming a very close seventh 
an eFghth are BATTLE and 
SECRET MESSAGE, both of 
which i found reasonably good. 

conclusion 

I cannot comment on the 
documentation as I did not 
receive ^ny. Bui t am assured 
that it is about sijt A 4 pages 
long and comprehensive (it 
would have to be for some of 
these games). Altogether it is a 
well produced, good value for 
money cassette with eighi very 
good to mediocre games on it. 

cassette 4 

Michael Orwin seams to have 
got into the habit of suiting 
cassettes of eight games all o* 
which could have been soid 
separately for s^j( pounds a 
piece, whilst he sells all eight on 
one high quality cassette for 
£5 The only way ( can do true 
justice to these programs is by 
looking at one On it 's o wn as if it 
was a different cassette. 

(i) ZX- Scramble; has been 
written and marketed by other 
peoplep but this is by far the 
best version I have seen for the 
ZX81. The graphics are ex- 
cel fent and the speed is incredi 
bie even for a machine -code 
pfogram^ 

tii) Gunfight. This is one of 
the arcade type gemes which I 
definitely have not seen before 



on the ZX8T. Although the 
name is misleading the idea is 
that you are one of two 
cowboys on I he screen and 
whilst not hitti^ng the stage 
coach which moves steadiiy up 
the screen, or one of the many 
cacti, you must try to shoot 
youf opponeni. The graphics 
are excellent, and this ls 
definitely the be^t one or -two 
player graphics games that I 
have seen for the ZX81 to- 
ddte. 

m INVADER: Yes. l know, 
another invaders game and 
you've seen them all before, 
haven't you !( But this one is ac- 
tually is better than any other I 
have seen on the 2X81. The 
graphics ore far better as you 
have three characters for each 
invader. The only thing that I 
found difficult was that the 
game did not stop and restart 
when you are bn. 

[iv) GALAXY INVADERS: 
this is a very good machine 
code version of the Galaxians 
game, with very 'pretty' 
sweeping aliens. 

(vl SNAKEBITE; This is not 
Quite as graphically mind blovw- 
tng as the last (our. but with the 
abilriy to build walls, lay anthills 
and vary the speed it becomes a 
very addictive game. Oh I nearfy 
forgot, the idea of the game is 
to eat the snake's tail first 
before it eats you. 

(vO LIFE; A cleverly wHtten 
version of the well-known 
game with good graphics, 

(vii) 3DTIC TAC-TOE This is 
the only BASIC game on the 
tape, which means i^t is slower. 
But it is an advanced and addic- 
tive version of the game. 

IviipI FUNGALOIDS. Last but 
definitely not least we come to 
the most original game. 
Fungaloids. which is easily as 
addictive as Invaders. Although 



the game is originaf there was 
no need to make the game so 
obscure! It has vague 
simiiarities to missile com- 
ma nd , as th e idea is to bom b t he 
fungus as it grows, shedding 
spores. A weird but definitely 
wonderful game. 

conclusion 

It each game was on a separate 
tape and selling for E5 each I 
would siiil recommend them. 

But all on one fof E5 * This 

sort of vaiue for money )usi has 
not been seen before for any 
personal computer. It is in- 
teresting to note that out of the 
many software companies in 
this country, Michael Or win is 
one of the few which has 
managed to continue to grow 
even after the Spectrum was 
announced. 

Witliout sounding pushy I 
would like to conclude this 
review by saying - if you have 
a ZXB1 and like games, then 
you should buy Michael 
Ofwin s cassette 4, 

Available by mail arder only 
from! MICHAEL ORWIN, 26 
Brownlow Road, Willesden, 
LONDON NW10 9QL. 

More preces of 
eight 

FoJIowmg the recent launch of 
hisfirstZXBI cassette. Bargain 
Bytes 0ns. Richard Shepherd is 
now offenng a second: Bargain 
Bytes Two. As with the first 
cassette, it features eight 
varied progams for £5, but 
there are two extras. Firstly, a 
short test program at the start 
enables correct voLum^e levels 
to be determined, and despatch 
is now promised within 24 
hours of the order bemg receiv- 
ed. 



The new cassette features 
Seafaring Adventura in which 
the player commands a ship 
and tries to wm promotion by 
his performance in battle. Skillful 
utilization of resources is vital. 
Supplies, men and ammunition 
must be carefully calculated 
and finely balanced 

When supplies run low, it 
becomes necessary to return to 
Port for them to be repienished. 
Naturally the journey is hazar- 
dous and the battles fierce, but 
a determined player can battle 
his or her way up the ranks to 
become First Sea Lord. 

Other major games on the 
cassette are Stock Market, in 
which the player must make in- 
stant buying decisions as 
market information flashes ap- 
pear, and Noughts and 
Crosses, which is on three 
levels; easy, beatable and im- 
possible. There is afso a Pub 
Styfe' Fruit Machine complete 
with random holdSr systematic 
n udg es a nd a wi nni n gs cou n ter. 
A moving graphics Ski Run 
rounds up the games section. 

On the educational front 
there is a General Knowledge 
Quiz, (with three levels) 
Copycat; an alphabetic Simon 
game, end a prof it break even 
point calculating money modal « 

Bargain Bytes Cassette Two 
is available now from Richard 
Shepherd, 2 2 Green Leys. 
Maidenheads Berkshire, SL6 
7E2. Telephone (0623t 
21107 Price £5 including 
postage and packing. All pro- 
grams require 1 6K Ram Pack. 



J K Gnr^ s '3D D&f&mf^f' 
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Programming your 
computer for board 

games 



There is one common thread which can hold 
together computer programs for such games 
as draughts, chess, reversi and even Nine Mens 
Morris. Tim Hartnell reveals the secret, and 
shows how it can be used to write an in- 
telligent board game — from scratch. 



Look first at diagram ane. It 
shows a draughts or chess 
board, numbored to mak^ it 
ta^v for a com put af to handle. 
You can indicate any square on 
the board bv referring to the 
number along tha teft hand side 
(such as 3i. then the number 
along the lop (such as 4 Mn this 
ca^e, tha lines numbered 3 
(along the left hand side) and in 
tha line numbered 4 {along the 
top) meet at the square 
numbered 34. If you wish to 
move a piecan you can do so by 
entering the nunnber of tlie 
square yoy're moving from 
{such as BSL then the number 
you are moving to (such as 6 6 h 
artd the computer can unders- 
tand exactly what you are do- 
ing. There is no need to change 
the numbers entefad by the 
human player into another set 
of numbers in order that the 
computer can interpret tham. 

That's the first 'secret. The 
second 15 that the board 
numbered in this way has 
another great advantage over a 
board which is simply 
numbered from one to 64 in 
order. Wher> you move in any 
direction, no matter where you 
are on ihe boafd. the diff arance 
between the squares is the 
same. 

ril explain that somewhat 
cryptic stetement. If you move 
one square up and to the right 
- like the move of a piece in 
draughts — you wiil move 
from, say, 24 to 35; or from 53 
to 64; or from 71 to 82. But 
notice that no matter wha^a 
you are on the board, the dif* 
fa ranee between your starting 
and ending squares is always 




figfA chBssbosrd g0m0 w^fch # ccmput&f c^n us** Aif the stfu^res »t^ numter&d vp i/f rAnks 
and ft/as^ so that th9 machine can h« i^Id tfMBcify whif^r^ to go^ 
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1 1. If yoiJ move diagonally up 
to the left, you'll move from, 
say. 26 10 35 (plus 9), or 66 
^c75 Ipliis 91 or 22 to 3 1 IpEys 
9). 

This prBdJctabilftv makes it 
relatively simple to create a 
board which the computer can 
handle. 



Imflgir>e the computer ties e 
draughts piece on the square 
number^ 24. If could be pro- 
grammed to check each square 
on ihB board* efid every time it 
found or^e of its own pieces, 
could check if there a as a 
humaft piece on the square 
numbered that (ie- 24 in our ex- 
ample) pba 11 lie. on 35); and 
It could check to see whether 
the square 1 1 beyond thai (ie 
46L vvas blank. If it found all 
these conditions ware true, the 
computer could jump over 
SQuare 3S into square 46, arvd 
Cipture the piece on 35, 

This, in essence, is how 
many computer board games 
" from draughts, through 
Re vers i to chess - work, based 
en a sirriple 8x8 grid numbefed 
b this way. 

If you were writtng chess on 
this board, you could specify 
the moves of, for ei^ample. a 
knight, by knowing that it can 
iitwsys move to squares which 
are the following 'distance' 
from its own squares: 2 1 ^ 12, 
-8. -19. -21. -12. 19 or 
8. Try it now, by placing a coin 
on square number 55. and 
move it as If it was a knight, 
working out the mathematical 
retat ions hip between the star- 
ting squarep and the square 
you're moving to. You $hould 
find the differences are the 
seme as the numbers just 
lisied. 

THe Pieces 

Lef^s move on now to produce a 
boafd game, making use of the 
information we've di&cussed 
so f gr in this article . We are go> 
ir>9 to write CORNER 
CHECKERS, which will be a 
game much the same as 
draughts, except that it is 
plaved by startingin the corners 
of the board rather than the 
ends, there ere no multiple 
jumps, end no kings. Any piece 
may move in any diagonal 
direction. Captures are as in 
draughts, by jumping over en 
opponent' s piece into an empty 
square, always moving on the 
diagonai. First we need an ar^ 
ray to hold the pieces. We'll 
stiirt the program with a trtJe, 
and a GOSUB to send action to 
line 9000. 

It is a good idea to assign the 




variables at the end of the pro- 
gram, as it makes the program 
run a little more quickty once 
the subrouiine has been run {as 
it saves going right through the 
'variabJes assignment' section 
every time the computer is go- 
ing through the program, line by 
line, to find a GOTO or GOSUB 
address), and if you suddenly 
discover, when you're writing a 
program, that more variabies 
are needed, there will be no 
shortage of places to put them, 
which there could well be if the 
vansbles were assigned at the 
start of the program. 

The first 'mini-program' 
we'll enter, then, is program 
one. Next, we have to decide 
which siijuareson our board w^H 
be occupied by pieces, and 
whet codes we wili assign to 
those pieces- We'll be playing 
on the black squares in this 
game, starting the human 
pieces on n. 13. 15. 22, 24, 
31, 33, 42 and 51. The com- 
puter's pieces will be on 
squares 88. 86, 77, 68. 84. 
75, 66, 67. 48. All other 
squares will be blank, and there 
will bo — of course — other 
squares {such as those with 
numbers below 1 1 and above 
88) which are off the board. 

We need to assign the 
values to the elements of the A 
arrav^ which we do by running 
through e loop, from one to 
100. 

Look at tines 9010. 9020. 
9030 and 9040 in program 
two. These are acting as 'data 
statements', holding the 



10 REM CORNER CHECKERS 

20 GOSUB 90Oe 
3990 STOP 
9000 DZH R<10id^ 

Progi^m Onm. thtt apenmg imei of s ZX boArd gjtm^^f 7?m Brmy h fa 
h0kf the fjwcef$ m th0 iruttnofy Qf ihe ZX Campufef. 

Q000 DIH R ( 100) 

^010 LET H»= *11131S2224.3133*2S1" 

9020 LET C » = *' 8e8&y76eeATS&6S74© " 

9030 LET B* = *' 1214.161821232587323 

4.36384- 1434^54.7S25*S&b6bie3e5&7727 

4.7B7BS1S3SSS7" 

90d0 LET E» = **S27364-5S*&37aei72e3 

SAd536a71*' 



9050 


FOR Z^l TO 100 




90&e 


UET R tZ) =9 




^070 


NEXT Z 




Q080 


LET H=CODE "H" 




9090 


UET C=cCODE "C" 




9095 


LET B = CODE "■" 




9100 


LET E-CODE " " 




9105 


rOR Z=l TO 9 




9110 


LET fSlfURL H* f TO 


2) ) 


9120 


LET ft(i;RL C*( TO 


S> } 


9130 


LET H*-H* (3 TO i 




9135 


LET C*3C« (3 TO J 




9140 


NEXT Z 




9150 


FOR Z = l TO 32 




91&0 


LET RtURL B* * TO 


2) } 


9170 


LET B*-B* (3 TO ) 




9130 


NEXT Z 




9190 


FOR Z = l TO 14- 




9^00 


Let RfURL e«( TO 


Bi > 


9210 


LET E*=E*(3 TO ) 




9aP0 


NEXT Z 




9530 


LET C;OMP=« 




9240 


LET HUM=0 




9250 


PRINT HT S,0:"DO 


YOU 


HE FIRST'" , ■flOUE (V OR 


NJ 'T 


9^60 


INRUT U* 




g^BS 


CLS 




9270 


IF CODE UioCOOE 


1 '■'S^ ■■ 


OTO 50 




9500 


RETURN 








=B 



=E 



URNT T 



THEN G 



Program T^o this section of tht program holds the starting position 
of *l of tho pieces ir\ the gsme. it etso atsignt nsmms to the 
main variables used. 
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6000 


REK < SPRINT SOftRO** 


6Q1Q 


PRINT «T 3,0, "COMPUTER > "; 


COUP J 


TRB 16; mum;" < HUMAN" 


8020 


PPINT RT 5 . 6 : ::flpMi^iiiii|i||H||'* 


8830 


PRINT TRB e; "JMH|12345B7dX" 


SO-J.0 


POR Z=£i Tr> J i^TjE^P -J 


905© 


PRINT TRB ©;"«";Z;"«"; 


a&e& 


FOR X=l TO S 


©@7» 


PRIKT CHfi* R(104Z+X>; 


8oee 


H^XT X 


9090 


PRINT "M" 


8100 


NEXT Z 


&110 
3120 


PRINT TR8 S: ••mUHimPMIMH" 


812S 


IF COMP~7 THEN PRINT RT 0,0 


j "I WIN"; END 


S12& 


IF HUM=7 THEN PRINT RT O,0; 


"VO(J 


MIN" ; END 


a 130 


RETURN 


8^90 


STOP 



Program Threm: a cantf»f pmt of our chmcktrs gtttMf This littfe routine 
ptinfs out the board ant} the positkm of aft of the pieces. Dott't forget to 
add on tine 30 be far* ^ou try to run this paction' 



•?0OO REM **PLRyER MOUE^^* 

7010 PRINT RT 19 , , 'ENTER YOUR M 

OUE R5 "■■33*4""" 

7O20 INPUT R* 

7030 IF LEN R%<>4. THEN GOTO 7030 

704.0 PRINT RT 19^0; " 

7O50 LET R-V^RL R»(l TD 21 
7060 LET B=UflL R»<3 TO A) 
707O LET R*B)=R<;RJ 
70B0 LET R tR> ^E 

7090 IP RBS «R-e) >11 THEN LET fl< 
<R+B» y^i sE 

710Q IF Res ^R-BJ >11 THEN LET MU 
rt =MUM + 1 
7900 RETURN 



Program Foot: tfm easiest of sit t/ie subttfuiirtes emptoyed in the gatna ii 
that to make and record your mova, ie the 'human' fj}Ove You must 
add tine 40 to Prognfm One in order to utiiise the routine in the game 



MOUE** 
STEP -1 
GOTO 6050 



6000 REM **COMPUTeR 

6O10 FOR Z=8S TO 11 

6QS0 IP RtZ)=C THEN 

6030 NEXT Z 

6040 GOTO 6200 

6050 LET Y=-ll 

6055 IF Z+Y>8© OR Z+Y<11 OR Z+S* 

Y>6S OR Z+a*Ytll THEN GOTO 6070 

6060 IP RtZ+YJ=H RNO RtZ+a*YJ=E 

THEN GOTO 6100 

6070 LET Y--9*<Y--11> +3* (Y=-9) +1 

1* CY=Q) ♦ <:Y = 100) 

6080 IF Y<>0 THEN GOTO 6055 

6085 NEXT Z 

6090 GOTO 6200 

5100 LET Fi iZ) =E 

6110 LET R(Z*^Y)=E 

61S0 LET RtZ+2*Y>=C 

6130 LET COMP=COMP+l 

6140 RETURN 



Program Five, after adding on Stta GO as eufUned in tttc text, you are 
ready la give the ZX intat^enee* This program a/tows yoor computet to 
wotk out poitibie captures ' and action them. 



r<rs 



L^. 



«t 



-^f 



-=^ \-^ 



k 



i- / 



^Z^- 

n^*^^ 

^^^^s 



[ 



numbers of th^ squares which 
will be assigned. H$ hoilds the 
startfng human &quare&, CS The 
starting computer squares, B$, 
the emp^v or black' squares 
(they are white on our number- 
ing diagram, but are black here 
to give a good appearance 
whBt\ the game is ynderwayl 
and E9 for squa>res which will 
be empty at the stan of the 
gamer but which will be used 
for playing on once the game 
gets gndarwav- 

The first routine after ?he 

data' statements, lines 9050. 
9060dnd 9070. givea valueof 
9 to all squares. This value will 
later serve as an indication of 

off the board'. The lines from 
9OB0 10 91 00 give the values 
which will be assigned to the 
other sq Ma res . T ha variab las a re 
given names to make it easy to 
keep track of them during the 
game - H for human's piece- C 
for the cOfnputer's, £ 'or an 
empty square and B f or a black 
one. 

Having run program two we 
need to check that it is working 
correctly, by printing our the 
board and seeing it is correct. 
Note that the RETURN line is 
numbered 9500 to give as 
much room as needed for work- 
ing. Enter your program up to 
the end of program two, and 
make sure it ryns through 
without a hitch. The code 
9/8 990 shows it is workine 
perfectly. We will put the 
subroutine to print the board 
starting from line 6000, Add 



30 GO SUB 8000. and then add 
program three, and run th& 
whote program again. 

If all goes well, a complete 
board, set up fof CORNER 
CHECKERS, should appear. 
Once It has (and it is very pleas- 
ing to see the board on the 
screen as it looks far stronger 
than the printout wouJd sug^ 
gest!, add 8 1 30 RETURN, and 
you're ready to add the next 
part of the ganve. I 

Human Mover 

The human moves are the 
sfmplest to program. In 
essancer alJ we nee<l is an input 
to take the square the human Is 
moving from, an input fof the 
square the human is moving to, 
and a means of turning the 
'square from' blank (E) end the 
square to' into a human square 
{HJ. )i is also useful to check 
that the human is not cheating, 
and there will have to be some 
mechanism for 'erasing' pieces 
which ihe computer has 
jumped over, but — for now — 
iet's iust arrange for a simple, 
non- capture move. We'll start 
the PLAYER MOVE subroutine 
at tine 7000. Add 40 GOSUB 
7000, 50 GOSUB 8000, then 
enter program four. 

Run this, and enter your 
move as suggested as 3344 - 
that iSr two numbers. If all is 
well, you'H see the "H" move 
from square 33 to square 44. 
The program will keep cycling 
in its present form. Try moving 
a few other pieces, even com- 
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puter pi#oe&. You'll see there is 
onfl check, line 7030, to make 
sur& the move consists of four 
numbefs. 

Thb program includes e line 
to remove a piece which ha^ 
been captured. Look at our 
master numbered board. If ihe 
pl^yeiT moves from. 42 to 64, 
and there ia a computer piece 
on 53. the piece on 53 must be 
removed. Rftv-(hfee is hatf of 
42 plus 64, whicfi gives us an 
easy way of finding out which 
piece to delete'. Try out some 
citpturesV. making sure the 



captured piece vanishes, and 
the human score is in- 
cremented. 

Once vouVe heppy with 
this, we start the biggest task 
of all, adding 'computer in^ 
ielNgsnce\ We'll start the com- 
puter's thinking sub rout ir^e at 
line 6Q0O, so Add BO GOSUB 
6000. 

Computer Mover 

Let's think eboui how the com- 
puter can be 'taught to play'. It 
must first scan the boefd, 



square by square, looking for 
any and all pos&«bfe captures, 
so obviously it needs a loop of 
some kind. Look at lines 601 
to 6040 in program five. They 
go through the board, square by 
squaren iooking for a peice and 
once one is found, goes to line 
6050 to find out wtiat to do 
with that piece. The relation- 
ship between the squares on 
the board is plus eleven and 
minus eleven, plus nine and 
mfnus nine. The computer 
knows that if a human piece is 
onp $ayp a square eleven mora 



tfian rt is, and the square 
bey one that (its square number 
plus two tinges eteveni is emp- 
ty, it can capture by jumping in- 
to the empty square. Add the 
lines between 6000 end 6200 
(prograrn five) and set up a cap- 
ture or t w o for t he com py tar . by 
movtng soma of your piet^e^ in- 
to danger. It is fascinating (and 
quite plaasingl to see the com- 
puter finding possible captures, 
and making them. Random 
moves are the ne>ct thing we 
should implement. 

We add the lines from 620Q 
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onwards fprogram sik) lo 
achieve this. There are 3 
numbar of things we need ta do 
for "intaHigent'' (ie, non- 
sacriffca) moves: find a piece 
(line 6230) and then check 
around this place (from line 
62 60) to make sure f hat wa are 
noi moving the piece into a 
potent je I captufe situation, tf, 
after 200 squares have been 
chosen in this way, no move 
can be found, the computer 
goes to 6500 and c hoses 200 
more squares, tNs time not 
checkirig lo see if it is moving 
into danger. If no moves can be 



found, it goes lo I'ine 6500 and 
concedes defeat. Following 
through the possible moves will 
show you how this E some what 
complex) routine works- 

Finally, edd the remaining 
lines for the main ioop (program 
seven), which keeps the whole 
song and dance undervVAy The 
game continues until one of the 
player's manege$ to capture 
seven of the opponent's 
pieces. 

There is quite a bit you can 
do to improve this game, in^ 
eluding speading it up by ensur- 
ing that whan it picks squares 



at random it does not select the 
same one more then once in any 
particuiar move. Also, the prin 
ting of the board (espaciafly the 
numbers down the fefi hasnd 
Side of the board) slows the 
game down. You may well be 
ablve to improve this- 

The fineE pj^gn r>f rhis erticle 
shows some stages in a typicei 
game against this progrem^ 

fn ffte next issue of ZX Com 
puting, Tim HBrlneff wi/f /ook 3t 
& w&Y of modifymg this pro- 
gram to get a di^p/a^ yyhfch ffffs 
Iffe en firm screen mcfuding p/e y- 



mg pieces which you defrm 
yi>urs9ff. As weii he wHt sh^i^ 
how ^Corn^r Chekcers^ c^fi 
easHybechengedmto "Spanish 
Ch^cker^'. A wsy to change 
the board subroutme so only 
the moved piece is rephnie^ 
wifi efso be discussed. 

Tim Hannefi is pmrticularif 
interested iry exemimng i/eri^ 
tians of the program given in 
this erffcte, end in toohtng ar 
progrsFPs derived from it. Thi 
hast ideas (send comp/ete 
descfiption, and printer fisting 
pieasef witf be used in the next 
bumper issue o fZX Comp u tmg. 




62QB REM ##HON-CRFTURC HOUC** 

eaie for z=i to 20c 

&S&0 LET H = IHT i RNL- -^TS r +11 

6230 IF P4CV;)=C THEN GOTO 6260 

&240 NEXT Z 

e25Q GOTO Bseo 

6260 LET V=-il 

6SS0 IF f\iK'¥\^^E THEM GOTO &330 

629© LET V = "9* ry^ = *lH +9* {Y = -^9) ^^1 

1* tV-Qi + rV-100) 

63©0 IF Y<>0 THEN GOTO &2-70 

6310 NEXT Z 

63S0 GOTO 6500 

6330 IF K+Si^Y^eS OR K+2*Y<11 THE 

N GOTO 64.00 



63*0 

6358 
N GOT 
6360 


6400 
6^10 
6420 
6S00 
6510 
6520 



IF RCK+S€Y1^M THEN GOTO 62* 

IF K"S#Y<ii OR K-a*Y>ee the 

o e*o0 

IF ft(K-S#Yl=H THEN GOTO 62* 

LET fi CK4y» =R tKl 

LET R (KJ =E 

RETURN 

FOR G=l TO 20 » 

LET K^INT CRND*7eJ ^-ll 

IF RCK>=C THEN GOTO 6600 



6530 ne:>ct G 
6s40 print rt 



0,0, '1 CONCEDE THE 



GSS0 STOP 

6SOO IF RtK-llJ=E THEN LET Y^-11 

6610 IF RCK-11)=E THEN GOTO 6400 

6620 IF RIK-^)=E THEN LET Y=-9 

663Q IF RCK-gj-E THEN GOTO 6*00 

66*0 GOTO 65*0 

6900 RETURN 

Ptogtam &> wf^e^ rto pieces arc being rsken. fA# move 

invohed is simper tt is. h^we^efr ^^sirshh to ha\m the 

compufef m^fie & mttdom' mev* p^^ssionalfy so rfiai 

games af& rtot pr&dictabt^ and toiO/rfJp ' This subroufine 

win fhfow ^ an 0€casfonaf wMcaf that/ust rr^ight he 

bfi/iisni' 



1& 


REM CORNER CHECKEOS 


2Q 


GOSUB 9(?00 


30 


GOSUB S00O 


40 


G05UB 700© 


50 


GosuB eeoc 


60 


G05UB &000 


70 


GOTO 30 



Program S0y0n: ^ffer sS the adfefirion^ your inif&ductory 
fist sftQufd took tike this £acb GOSUB wiii shifT the ac- 
tion fc e diffrnt^nf section of i/t* program in turn, putf- 
ducing 3 faii ini^rective gjtrrte. 
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C HP UTER 10 c HUMBN 




'OHPtTTER 



i HUMAr* 




COHPUTER 




^gmggjgl^^^yi^ 



^?l!^j ■: 



HUHRN 



COftPUT^R > 1 ^ ^ HUHQN 



COHPUTER > 1 



e < HUHRN 




cartPUTEP ff 



KUHRN 




coMPUTrR ^ a 



3 < HUHi^N 



- ._ J-^ «■' ^ -L^V-rf 


4 M^U 


(■ 1 


^kHi^I 


■ af 


vT.. SJCB 


^j^M' 


i' ' ; - -•( B 


Hc'^tH! 


: «Hir« 


C^^^: 




ii>h 



COMPUTE55 ■ S 3 V HUMS:^r4 




COHPUTER ■* 5 4 ^ HUflRH 




coHPirrER J e 4 ^ humrn 



m 


£:34 


i 


B7 

■ 


3 


W'.r 


■E 


s 




O 


c 


r 


^u 




D^ 




^ 


cS 


■5C 


■^ 




t ^ 


K^ 






■^ 


J 




j^S 



X MXT^ 



COIiFuTER 



s < Hur*Rf: 




So you r/v;/T^ you tv smsft aft? Try and 
teat fh& progfsm before you boast Too 
iTJycfr' follow iha game fhrough fdown 
each column m (urn) and s#ff tf you wou^d 
have c^aT# any beUer rha^ our hapfais 
#€^Ta^ who. although h9 got hts n&f# bji^f 
fy ^ ffi^l ef>dBd up Wfp^ oal by tha Z¥/ 

The computer movm foutJrte 15 surprfsingfy 
effeciive to games ttka ihts where fHe 
moves are sfriciiy ^fmtied in type and a 
fogicat approach is Itesf mosT of the time 
Your b^sr chance of vktory is to w^if fOf a 
'mf^leke^ se. a tfad random movw 9nd 
then c^pfte^fS& on it if th^ £X fhiows (n a 
ffenfu^ move mstwti . . forgei itf 
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TROUBLE FREE PROGRAMMING FOR ONLY £13 95 «.c vat 

(■n40u,pt 

WITH THIS BACK-UP RECHARGEABLE BATTERY PACK AND MAINS FILTER. 
NO MORE PROGRAMME CRASHES DUE TO MAINS FLUCTUATIONS AND TRANSIENTS 



tf you use or programrrve computers you know the Jrustfarion 
and problems caused by sudden drops in the mams supply or 

high voltage transients Hours of tedious prooFarrinnin^j can b^ 
IDS? in a traction ol a second. 

Here at ADAPTORS AND ELIMINATORS who are one Of 
1h# (argest suppijers oi ma^^b auaptors Eo the connpuler 
intiusify. we have developed ihts r&cbargable battery pack 
and mains fitter. 

• No more prograrnme cfaijhes due to mains Fluctuations 

• In the even I of a power cut your computer v^ill run tor up to 
30 mins. allowing you 10 record your programme on a 
bartery cassetie. or print a hard copy on your printer 

• The battery pack fs also 8 useful source of 9v powar. tor 
use on '-adtos. lape recorders etc Use youf adaptor to 
charge overnight 



Operalton could not be Simpler Plug the lead from your ZX 
adaptor mlo the socket on the battery pack (male or lemale are 
pfot^idf^dj Thon us^ng me lead supplied connoci the baiiory 
pack 10 your ZX computer or Spectrum, 



POWER 
SUPPLY 



>=o 



PACK 



mm 

SPECTRUM 



The battery pack ther^ provides instant back up to ihe adaptor 
leaving you to programme wijhout fear o) crashes due to Ihe 
mains (Poor mams supplies are responsible for about 90% of 
all programming fauHs \ 

Tr\e pack is housed in a smart ABS case and comes complete 
with full instructions No wiring required — JUST PLUG IT iNf' 
We urge you to protect your programmes Of oer now — Only 
£13.95 * P/P 

PI-EASE NOTE: This pack is suitable tor all computers using 

3 9v supply but you may need to change the plugs 



FOR TROUBLE FREE COMPUTING ORDER NOW. MAIL ORDER ONLY 



SEND TO : ADAPTORS AND ELIMINATORS LTD. 14.THAMES ST LOUTH LINCOLNSHIRE 

PLEASE SUPPLY (Qly) Rechargeable Battery Packs at £13-95 + Ci 40p/p . 

NAME ADDRESS^ 



TOTAL 



ALLOW 2a DAYS FOR DELIVERY MONEY BACK GUARANTEE IF NOT ENTIRELY SATISFIED- 



NEWSOFT PRODUCTS 



M Newmnn 12 



Road Hefriiji Hetipslead, Herts. 



ZX-ai AND SPECTRUM SOFTWARE 
SECTION I GAMES 



ROULETTE ?^^i ^^^ SPECTRliM £4.95 

A.ND SPECTRUM AQUlEI U ^_Ah i^E UUD TO TlftT AH¥ BVltEH BEFORE 

YOU risk: realuohcv 



TiME BANDfTS 



£495 



RAMPAGE Zxe I and SPECTRUM £«.« 

- ise ^lu^jTii;} ypi^ irt>9rnoiV fT^p hJ0 PCM «Ctii4<i tv^^Oiff^^ 
- Loo* rte tiifidi ■ iq the &i^dg4 CCHA3 eta iwtlff " ZM^ fiwiion ys« 
. v:f nfi kiE I ^r lup^rb icre«n dnjilayt SpKlnm v«n#wi fm$ hM Mom 

SECRET VALLEY ZXfll ar^d Specif um 

. =■ -. ' ;in«pft»uit*S«airv" . 

THB OnCAT WESTlflH ZX8i and SPECTRUM M.QS 

hBw 44m#t — Shoot 1*>e moqw Dig ^Qt ae*cr a™j Irtdiioj i ;)tfl1 version ufffi 



fun iTMlniCtlOiil tli|)JVli«4. 



E4JS 



Ktfioandinsttuc 



P. F. L. 



HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 

P^l ^S currently Eesiing a n^ .TucaLofial sartwar^ and 

the first programs m^ now s ^ . j=e to run on Corriaxjaofe 

and Sinclair micfo computers Tne software is sp^Crfcaiiy 
clesigne^I io provide controlled drill and praciic^ in graded 
exercises tor Qtiiidfflft aged 7-11 in the following suDiecls 

English 
Afrthrnet^ 
Verba] ReaKiriing 
Reading and Spefling 

{wiin si^ecrai conskteraiion lor remedial problems) 

Each- program has been especially fies'gned I3y highly qu^lilFed 
pK per ranged educatiDnaiisis and written by oi'olessionai pfo- 
grammers Trials have demonsifaied itiat inese programs reatiy 
sJumulale children's enthusiasm and do help Ihem lo rdi^lfSe jhe'^ 
academic poientiai Tnoy wjii be o! greas vaiL*e lo parents a 
teachers tor normal, advanced and remedial ifainiog and also '^ 
thosi? ptepafing children fof &>mmon Entrance/ Kndefiendeni 
School Entry eKaminalions 

For further detail^ prease wftie to Pfl at Ihe adOFessbekJw. staling 
wnelh^f you ate a pa^eni or teacher ihe type ol compuli»r available 
and in which ^ubi^ls vou are interesied 

PROGRAMS FOR LEARNING, 

Dept. ZX, 

4 Stanley Road, 

East Sheen, 

London SW14 7DZ. 

Tel: 01-878 6498 



SI 
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Tim Hartnell's previoys books have been warmly ykekromed Dy \tie computer press 

This is undoubtedly the book to read . . ." Personal Computer World 
*'. . . A book to be reconnmended . . ."Computing Today 



The book 

you've been 
waiting for! 



Thi$ i$a tH^Okthat wifl allow you to mtk« 
the mosl of the ZX Spectrum — a book 
that wii^ lead to you expert pfogf ammer 
status within weeks. 

There are two ma|or sections — !h© 
first fof Ehose who have no previous 
expenence of computer programming, 
and the second containing advariced 

material for really powerful 
programming. All sections of the book 
niake good use ot the full eight coioufs, 
sound generation and h^gh-re5oiut^on 
graphics. You're also shown how to 
make the most of Shnclatr BASIC 
features such as DEF FN, SCREENS^ 
MERGE and FLASH. 

Key features of Tfogrannming 
Yoiif ZX Spectrum' 

• US^ng the colour effeptsvely — 
BRIGHT. FLASH. INVERSE and 
more. 

• Sound — there's more to the BEEP 
than meets the ear 

• Finding youf way around the 
keyboard the use of every keyword 
command and function. 

• High resolution graphics — how to 
use them for stunning d^Splays^ how 
to create your own version of the 
famous arcade game Pacman with 
user- defined graphics. 

• The ZX Spectrum has the full ASC1 1 
Character set and thjs book includes 
3 word processor program to make 
best use of it. 

• The Spectrum LOAD and SAVE is 
highly reliable, and the MERGE and 
VERIFY features i^ncrease t[% 
fleKibility. Programming Your ZX 
Spectrum outlines Sfmpie ways to 
ensure you never lose a program. 




The ZX Printer 

A El program listings are dumped 
direct from the ZX Spectrum, so all 
programs are guaranteed to rua 

The Mtcfodrive 

An appendix to this book detaits the 
commands needed to use your ZX 

Spectrum with the Microdrive 
microfloppy so you'll be ready when it 
comes on the market 



Interface, 

Dept, ZC 

44-46 Earls Court Road, 

London, We SEJ 



Interface 
Pu blicat ions 

The UK's leading 
publisher of 
proven 

microcomputer 
books 



»n1*Ff K*. 44-4« ■■rti Goulf He 



Your 
- a. 55 
and 



( ) Programming 

ZX Spectrum 
( ) Sixty Games 

Applications for 

the Spectrum- C5.95 
( ) Getting Acquainted 

With Your ZXfll £15.95 



M>f^tf9nw««tj ( ) ^!aste^ing Hachine 

Code on ZX8l - £7.50 

( ) 20 Simple Electronic 

Projects ZXBl- £6.1*5 



Tom flDOHd C 



K*i^» 



A3*»*t 
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Software 






John Butler and Dave Groombridge have written this 
program in which you have to try and (and a plane on an 
aircraft carrier, during a particuarly violent wind. 



I 




The screen displsv shows af^ 
a€fO plana in the top ttft hand' 
corner, with the sea at the be?- 
^onn, and an aircraft carrier larv, 
ding platform in the right handi 
cofner, 

Tha idea is to land your ZX80 
Bircrafi onto the earner's decK 
taking note of I he very gusiy 
wind conditions given to you by 
the carrier's air traffic ccntfol. 

These reports are given by i 
readouT at the bottom of the 
screen, showing either E 
WIND' (easterly), 'W WIND, 
iwesierlyl.Of 'NIL WIND'. f 

If a westeriv wind is pravait * 
ing^ you wilJ have la ^nter l€^ 
power (power values are lem 
to 200K and (he opposrte for an 
easterly wind . when you 11 need 
to enter more power . As a hint. ' 
the ideat landing speed (power ^ 
input) is arour^d 60 knots. 

If yog are too high, and uTHfor- 
tunately overshooc, press ar^v 
key to start your approach 
again . 

This pfogram fits a 1 K ZX80 



150 


DIMA(17f 


160 


FORI-OTO 


170 


PRINT 1, 


180 


INPUT X 


190 


LETAIU^X 


200 


PRINT Ad) 


240 


NEXTI 



17 



PRESS RUN AND ENTER NEW LINE 

(Thts will produce in the top left hand corner of the screen. Enter 

the following values in turn, pressing NEW LINE between each 

value I 

0, 3, 5, 1 34, 4, 7, 0. 1 28. 1 33, 1 32. 1 28, 1 30, 0. 0. 3, 1 33, Q, 

5. 

PRESS NEW LINE 

{The above Fines will be over -written in the following listing;) 



\0 


LETV 


= 700 


20 


LETL: 


= 2000 


30 


LETK 


-blOO 


40 


LETD 


= 1 


50 


CLS 




60 


IFK< 


3 THEN GOTO 550 


70 


IFD = 


4 AND K >4 THEN PRINT '■OVERSHOOT" 


BO 


LETJ 


-20 


90 


PRtNT 




100 


IF J = K THEN GOTO 1 30 


110 


LETJ 


-J- 1 


120 


GOTO 90 


130 


IFD>3THENG0SUBV 


140 


IFD> 


2 THEN GOSUB V 


150 


IFD>1 THENGOSUB V 


160 


FOR) 


-0T02 


170 


FORX 


= 0T0& 


139 


PRINT CHRJfAiX ^ 6*lin 



190 NEXTX 

200 PRINT 

210 IF D> 3 THEN GOSUB V 

220 IF D> 2 THEN GOSUB V 

230 IFD>1 THEN GOSUB V 

240 NEXT I 

245 IF D^ 4 AND K>4 THEN GOTO 900 

250 LET F ^ K 

260 IF Fr^3 THEN GOTO 310 

270 LETF-F-1 

280 IFK-4ANDD = 4THENGOT0 520 

290 PRINT 

300 GOTO 260 

310 FORZ OTO 13 

320 PRINT (Shift A shift TV; 

330 NEXT 2 

340 PRINT '(shift S four limes)" 

350 LET W - ftND [30) RND f30) 

360 IF W>0THEN PRINT *'W WIND "iW:"* * " 'PWROTO 

200?"; 

370 IF W<0 THEN PRINT -E WIND 

";W + f2*W'-l): PWR TO 200?'*; 

380 IF W = THEN PRINT "NIL WIND PWR TO 

200?-: 

390 FOR P = OTO 200 

400 INPUT P 

410 LETP-P + W 

420 IF P< 70 THEN GOTO 440 

430 LETD = D + 1 

440 LET A -22 

450 LETQ-P 

460 LETO Q-10 

470 IF Q < THEN GOTO 500 

480 LET A = A 2 

490 GOTO 460 



S6 
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art 



soo 


LET K = 


= K~A 


510 


GOTO 50 


520 


PRINT ■ 


f shift S six limesJ" 


530 


PRINT ■ 


LANDED"; 


540 


STOP 




&50 


PfilNT- 


CRASHED" 


700 


PRINT,, 





710 RETURN 

900 INPUT H* 

910 IFHS-" 'THEN GOTO 1 

DO NOT PRLSS f^UN< (Thia will clqfir «n th« v»rl«btes1 
GOTO 1 NEW LINE 



ing about 




10 
£0 
30 
40 
50 
60 
70 
BO 
90 
100 

no 

120 
130 
140 

150 
160 
170 
160 
190 
200 
210 
220 
230 
240 
250 
260 



DIM 

LET 

LETA(2( = An 

LET A(3) = 32766 

LET At*) -32638 

LETA(5)=A^31 

LET A!6} = Ai U 

LET Al7) = Anj 

FOR B - 1 TO 7 

LETC = 2'*t2M8-ei-lJ 

FOR * 1 TO 7 

LETe = (A(0)AND(3*CH 

IF E = C • 3 THEN PRINT ' Mshift A| * "; 

IFE = 2*CTHENPRJNT"0 * "; 

IF E = THEN PRINT '; 

NEXTD 

PRINT 

PRINT 

N£XTB 

F0RB=1 TO 7 

IF B = 4 THEN GOTO 240 

IF NOT (A(B} AND 1 09 22 1 = THEN GOTO 280 

GOTO 2 50 

IF NOT A(S| = 21972 THEN GOTO 280 

NgXTB 

PRINT " YOU WIN " 



vu* '» V. «• 




Havant, Hants, i$ the haunt of 
Michael Whitcojnbe, where bis 
ZX80 has cooked up this pro- 
gram tot the game of peg 
solitarre. 

Fitting an unettpantjed 
ZXeO. the program holds the 
t>Qard as an array of seven 
elements, wiith each board posi- 
tion defined by Two bits. 
Therefore, each array element 
defines a row o! the board. 



The first digit defines the ver- 
tiical column (1-7K numbering 
from left to right, and the se* 
cond digi? defines the row 
(17). counting from the bot- 
tom to the top, 

The fifBi move will always 
therefore be 44. The program 
tests for the end of the game, 
although it cannot detect a 
stale -mate position. 



270 
260 
290 
300 
310 
320 
330 
340 

3 BO 
360 
370 
380 
390 
400 
410 

420 
430 
440 
4&0 
460 
470 
460 
490 



STOP 

PRINT " YOU IVI0V£ FROM " ": 

INPUT B 

IF B> 75 OR B< 1 3 THEN GOTO 290 

PRINTS, "TO ' 

INPUT D 

IF D> 75 OR D< 13 THEN GOTO 320 

IF NOT lABSjB-D) = 2ORABS(B-D| = 20l THEN GOTO 

470 

LETC-B/10 

LETS ^0/10 

LETF = (C + Ey2 

LETG = 2*M(a+D-20»FI-l( 

LETB-2**((B-lO*C)*2'1t 

LET0 = 2**I(0- 10 -El + 2-1 J 

)F NOT (A[C) AND Bl - B OR NOT [A)fEJ AND 3'Oj = 20 

OR NOT (A(P) ANO G) - G THEN GOTO 470 

LETA(CI-AICJ^B 

LET A(EI-A(E) + D 

LETA{F| = A(F|-G 

CLS 

GOTO 90 

CLS 

PRINT "INVALID" 

GOTO 90 
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from 



Scramble 






.? 

V 




• \ \ \ "^ 



The high'sp&Bd Breads 
garner Easily th^fB^wst 
av^iiabf^ 32 zones^ 
ihrust and sfUtuif^ 
contfols- 



din In lilting P>|i '^i%m- 

ONLY £3 95 



.tn 



THE TOMB OF 

DRACULA! 



\ 
^U> HORROB AWmtTURE QAMEi 



Occupving over 13 '^K of meiTiorVp a superb 3D graphics 
adventure game for the ZXB1 with 16K RAM. for only 
£3.96! Enter Oracula's tomb at 30 minutes to sunsent 
... waiider through the tomb's pre- mapped 300 vaults 
in warqh oi the fabled Vampire's Treasure ... pick up 
valyable sitver statues and use ihem to defend youj^seif 
against the lufking horrors .. ghomls, zombies, pits of 
primaevaj slime .,. S^ti them all on the ZXfiVs plan of 
the tomb . , . when Pt will let vo^ ^ Take a chance on a 
Mysterv Vault ... if your darel And ail the time the 
minutes are ticking by to suriset , . . when Draeule rises 
from his coffin and comes after you! EbCH of the 
infiniie ievels of the tomb has its own 300 vauks ,r. go 
as deep as vou like, the Prince of Darnkess wiU seek you 
out in his biood lust! WARNING: people of an 
exceptionaMy nervous disposition should ptay thi^s game 
only during the hours o* day^ightf Special facility 
enables a game in progress to be saved on tape so you 
can Continue it whenever your choose, 

Price of only C3-SS includes reedy-to4oad casseite with 
libfeiy case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash. P.O. or cheque lo: 

MOVIEDROME VIDEO DEPT.ZCi 
19 Leighton Avenue, Pinner, HA5 3BW, 



Other great ZX games and add-ons 
from Mikro-Gen: 



space Invaders 

'r:e btsL y^^ ._jn get wiJh 
eveMnc^easing rale of play 

Breakout 

^\\n seven t)a! angles to rrieke 

itireS'VCli^'iCull 

Bomber 

positively add ictwe 

ZX Chess 

Trve original- ar^d still the beat< 

Strterer's Cattle 

taVe^ you »riSo a ivor^d of 
magical ad ven lure 

UJ5ftachllKChm»,lO| 

^nle ^ot full detdiis of tne MiktiyGeri rai>t|e ot pirc9rirtii And idd'oris 
ctiechJ^* PO * oavatii* to ^i^ihrorGe'^ and add40i>p09t ft paciunei 



A/D Converter Board 

Leis vou connect analogue 
ioyslicks 10 trieZX31 digital 
mputa Suitable for many other 
applications easy !o con nee I - 
and It improves RAM pack 
stabi^tiy" 
OHlTETt.SQ 

Joysticks 

Connect vFa our A/D Board * 
makes your 2X81 j^XitA^ 

progfammaNe ganoes 
machine 

ONLY £9^» EACH 

DISBSsembler/Monitor 

An a&soEute must ^^en 
learning fnact^me code- 
^ets vou enier and ryn your 
own code 

OHUU.H 



24 Agar Crf!^er^{ Bracki^e^l Berks UQM ^BH 

Tel Brvic:HnPi1i0344f2 73l? 



w^ > 
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Following I he success of our ZX81 ptmth wehaw introduced a 
workstation lof the Spectrum Thts stylish ABS plinth raises and 
t ilts Ihe TV for Iselter viewing whilst angling the Spectrum arxi 
making typing eat>ief, The PS U i-s hidden underneath, the printer 
and Cfissetienioy sliH be use<t dnd a matching. stackable Mm 1 for 
MKTodrives ^ ill be available. 

Pttftf Furlcmg PT0duci5 Uni! 5 SoMth Coast ftoad Muiiriat iit^t. 
^9(*hf!v4n.SiJ«Hi BN9eNA TiMQ?«l4) 81637. 
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Getting a little joy 

Jeremy Ruston takes a firm grip on 

Rfllcrogen Joysticic and likes 

what he finds. 



The Microgen joystick system 
costs e 1 9.B0 for ihe controller 
boird, and C9 60 for each 
py Slick - a maximLun of two 
can be attached. 

The controller board fits bet - 
i^Qien the ZX6 1 edge connector 
and The 1 6K RAM pack. This ar- 
range rneni may look a littte un- 
wieldv, but I am assured thai 
diHl to th« fact that the RAM 
pack >is now hanging at a slightly 
different angle » it i^ fully sup- 
ported by the tabte, which ap- 
pannily clears up the lingering 
problems with the pack. 

The side of the board, which 
iS not cased, has two sockets for 
the two possible joysticks. The 
standard of con si ruction of ihe 
board is very high, although 
sockets h^ve noT been usad for 
the nine integrated circuits - 
which if anything makes the 
connections more reliable. 
Beskies the ICs. there are 20 or 
so discrete components, and a 
potentiometer on the board. The 
potentiometer is used to adjust 
the range of values generated by 
ttie toy stick. This only needs to 
be done once, and Microgen 
supply a short program to assist 
in salting this potentiometer. 

Making Up for X 

The ioysticks themsekves 
are made by Radio Shack (Tan- 
dyt. and look rather like a RAM 
pack with a pencil sticking 
through it. The stick rtseff does 
not feturn to the central position 
when it is released, but it's very 
subjective if yoy like it to or not. 

The cable supplied is good 
and tong, so ever^ if your ZX8 1 is 
forced to si! within two feet of 
your TV by Sinclair s idea of ar 
Aerial le^d. you can play ge^es 
from a decent distance- in com- 
fort. 

So much for the hardware^ 
bgi what of the software? All 
data transfers between the 
cornputef and the joysticks are 
made by PEEKing and POKEing 



to and from locatk:>n 16000 
I decimal}. Before reading data 
from the jov^bck it is necessary 
to POKE a number to the k>ca 
tion„ to specify whether you 
wish to read Joystick 1 or 2, and 
whether you wish to read the X 
or Y values. That is basically all 
there is to using them, except 
that if a value greater than 128 
is read, the 'fire' button Iprovid- 
ed on each slick J is being press 
ed. \ found ii very easy to write 



simple programs using these 
devices, even in machine code, 
and any game written m BASfC 
shouid be easy to convert. 

In conclusion 

To sum up, I feel these make 
interesting peripherals for the 
ZXBl land pfObBbiy ZXBO) en- 
thusiast, but - and it's a big but 
- the system does come out to 
be eM pensive, in relation to a 
ZXBl in kit form. 



Thoroughly recommended. 

As a postscripts Tve just 
heard that the Microgen boffins 
$m developing a range of quality 
games (about a fiver a cassette) 
to use the joysti^ck, including 
Space Invaders. I was supplied 
wfth a maze game, which they 
et Microgen called a side-B 
game', which was fairly im* 
pressive. 

Many thenki to Mterooen foe ih« 
revbw Joystlcli;s. 
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A test of skil 



5 


REM GRBND PRIX" 


lO 


PRINT *' ** THE GRRWD PRIX P 


ROGRnn **■■ 


20 


PRINT , , , , *'US£ THE KEYS Q W 


E";TfiB 13, "fi D"'jTnB 13; "Z X C 


■';trb e, "'TO steer yourself, ■', "KE 


YS N 


, M TO BRRKE/RCCELERRTE'* 


SS 


PRTIsn , , "UlfiRNiNG PRESSING 


RNV LfHER KEY'-,*" UILL STOP THE 


3fift" 




:33 


PRINT , , "MOy MRNY LRPS? "* ; 


4.G 


INPUT l_l 


AS 


LET {--=1 


50 


PRINT LI 


S4. 


riM f^*ta0,3S) 


S5 


DIM 8« 120,50) 


S7 


FRST 


60 


GOS'JV 10(30 


65 


'^LS 


66 


..^T YL=0 


70 


FOR X=l TO 20 


68 


LET 2=1 


ge 

3 


JF B*lX,Z>t- ** THEN GOTO 14 


LETT YaURL B«tX,Z TO Z + 11 


110 


PRINT RT X,Y-1,"*** 


lie 


LET R» (X.Y) s*-*'" 
LET Z=Z+2 


ISO 


130 


GOTO 9© 


ide 


NEXT X 


160 


LET ^=0 


IBS 


LET Ts0 


170 


LET U-100 


ITf^ 


I PT f^% ( 14 ,as) ="-" 


le© 


S-UOU 


I9ta 


LCT Xr^l4 


S0O 


LET Y^ae 


aj0 


PRINT AT X,V-l; ••»" 


aa0 


PRir-JT «T 0,0; "READY, . '^; 


330 


FDR y«l TO 3 


24.0 


PRINT 4^Uj ■' , , "; 


aso 


PRUSE 50 


26 •? 


NEXT U 


a6B 


PRINT RT 0,0; ''SPEED: O TI 


ME 1 


LRP ; X" 


273 


LET F$s-X-' 


as0 


GOSUB 13O0 


390 


PRINT RT X,Y-1,RJ IX,Y) 


300 


LET X=X+I 


310 


LET YiY+J 


3SG 


PRINT RT X,Y-1, -B" 


322 

1500 

32^ 


IF R$(X,YJ<1-" ■ THEN GOSUB 


LET T*T-H4-U^1©0 


325 


PROSE U 


3ST 


LET S = S*ClO0-L*i 


3S6 

;T; •' 
330 


PRINT RT 0,6;S;" " ; RT 0,16 


IF INKEY$="" THEN GOTO 29© 


335 


IF INKEYi=:-M" OR INKE^is'N" 


THEN GOTO lit&0 


340 


LET FjBlNKEY* 


3^0 


GOTO 260 


990 


STOP 


9Q9 


REM COURSE DfiTfi 


1000 


LET B» ( 1» «"12X3i41S" 


1010 


LET Of (2) ='*10ilie.252627- 


10S0 

h4 


LET B$ t3J ='■07060-31314172426 



1030 LET B$ t4> «"051112151S£22326 
29" 

1040 LET B$ (S) ='©4O50©091O16193© 

21252730" 

105© LET B« t6i ="0203071733342531 



Jim Archer of Frimiey, 
Surrey, puts you in com- 
mand of your 2X81 In a 
well written GRAND PRIX 
program. 



This is a game of skil L combining 
steering, braking and ac- 
celerating around a rather com 
ptex racetrack. 

The car is staflr^^d into a star- 
ting speed of 40 mph from 
vwhich you can accelerate up to a 
maximum of 200 mph, but i! is 
quite difficult to complete the 
course at thrs speed without 
crashing at least once, and 
evefv crash costs vou an extra 



TOsecortds. 

There is a PAUSE statement 
withsn the main loop which is 
related to Che current spa^d. so 
the program does actually get 
faster as your spaed goes up 

At the final lap, the average 
lime* lap Js given in minutes and 
seconds and the driver iis grad^ 
between ^' A' and "F", Only ?he 
best can attain an ''A'" - the 
'CONCEIT" grade. 



1060 LET B»! 



jf =^^01&S05lSlSe0212S 



I 
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liand nerves! 





1380 LZT B$ (9) ='02Q4H172932" 
109© LET e* (10J s"020S0B091011131 

lie© LET^^E* ril3 a"030S0713l6l©303 

a'" 

11 JO LET Bf tiaJ ss "e30S©7'O91011 lai 

112© LET et» { 13) s: '©^s&e^isiAieiss 

9303e"" 

113e LET B« (Id) s 0205031014.16171 

a2122232AS526S7293032"' 

114.0 LET B$ tlS) ='*0104070ei01dS0a 

7593032" 

1150 LET B$ !15? =^ 01t!3O610lSiei71 

319.922324.252627293032' 

1160 LET B$ tl7J =*'01040©0B0g3ia93 

1170 LET B* ( 1S3 •"O20S060©212324S 

7Se27Ses33032-* 

1180 LET Sf (19) ="03082132" 

1190 LET B»(20> ="040506072223243 

536272 02^3031" 

H9S RETURN 

1300 LET I- (rt = "Z") + (Ft = "X") +(F4 

a"C") - (F$=i"Q" ) -iF$s"U") - tF$^"e") 

1310 LET J«(P*a*'E")+(F$ = "D*')+(F* 

X X" J - (F« = "O" J - rF* = "n" ? * (P»s"Z") 

1320 IF F»t>"" RND U=1&0 THEN LE 

T U»00 

133® IF I»0 RND .J = THEN LET U=x 

00 

134.0 RETURN 

1400 IF iNKE'k'^s-M" AND U > =20 THE 

N LET UsU-20 

1410 IF 1NKCY$ = "N" RND U < :s60 THE 

N LET (J=U + 20 

l4l30 GOTO 290 

isea IF R«(X,V)»"-' THEM GOTO 16 

^e 

1510 
ISIS 
152© 
1S30 
1540 
1550 
1560 
1570 
15S0 
1590 
1&00 
1605 
1607 
1610 
1520 
1530 
L63S 
iis40 
1650 



LET U»10O 

LET T=T + lti 

IF 5=0 THEN RETum>r 

PRINT RT ai^S, 

PRUSE 60 

PRINT RT 21,5, " 

LET F*="" 

LET S=0 

LET I"0 

LET iJs0 

RtTURN 

IF 5*0 THEN RETURN 

LET L=L^-1 

IF L>L1 THEN GOTO 163© 

PRINT PIT 0,27, L 

RETURN 

LCT TaT,'-Ll 

LET H»INT iT^&Qi 

LET SfcirjT lT-CQ*Hf.Si 

PRINT AT 21,0, "RU-'LRP- " , M; 



IF S<10 THEN F^RINT 
PRINT S, '* MIN GRADE 
IF T<>cl05 THEN PRirfT 



1G60 
1S7Q 

1&60 

CEIT" 

1590 IF T > 105 F»ND 

INT -e ' FR5T' 

170© IF TM25 ftND 

INT ''C-RUERRGE" 

1710 IF T>175 flNCs 

INT "D -MEDIOCRE* 

172© IF T >S0a RND 

INT "E - SLOW 

1730 IF T>2£.S THE^N 

RIL" 

1750 STOP 



T • -125 
T <=17S 

T < ^3&0 

T V=3S5 

PRINT 



0"i 

' R-CON 

THEN PR 

THEN PR 

THEN PR 

THEN PR 

■F - SN 
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Software 



Going Gregorian 



Want to know what day it is? Just get out your 
ZX81. fiddle with the 16K pack till it sits in place, 
connect up your recorder, wait a week or two 
while this program loads . . . and there you are. 



The program is designed to prim 
out th« caler>dar of any specified 
year, accuratelv and neaUv, or 
elM just a panicular month of in- 
t«rBSt, or alternatively to state 
on which day of the week any 
date falls. 

It will work for any date after 
1752 (when 1 \ days were add- 
ed to correct the Roman Calen^ 
dar). 

This program will be 
especially pleasing to people 
with a line printer to print out a 
wall calendar. Just use COPY 
for each month displayed. 



CA LEND A R wsa aha wrfttmn by ,Mn 
Atehf. 




7 PRINT TRE Id, "r.Rl_Ef*I>ep- , PIT 

i0 PRINT ■■FOf^ P YEjRRS CrtLEHDEP 

PRESS V,","POR JUST ONE MONTH - 

RES3 M , ■• , "OR TO FIND DOV OP UEE-^, 

PRESS D." 



15 

a? 

30 

35 
40 
4.5 
16 
48 
50 



LET S=l 



952 



IF IMKEV % 

UCT U$=XNKeY* 

PRINT 

IF U$ = *Y" THEN 



- HEN GOT D S0 






THEN 
THEN 



GOTO 
GOTO 

GOTO 



5& 

isee 
sea 



I BEG YOUR PP1?fD0N7" 



IF LJ$ = 
IF U$ = 
PRINT 
PfiUSE 30 
GOTO 20 

PRINT "YEftR 0^ CflL,eNi>ER'?" 
LET R=0 
INPUT S 
GOSUe 10*50 
FfiST 

LET M»^"ORNURRY: 31FeSRURRV: 
SeHRRCH 31RPRIL: 30MRV: 31JUNE: 30 J 
Ui-V; 31RUGUST 31SEPTEMBER; oSaOTOB 
ER: SXNDUEMBER: 30DECEMBER: 31" 
75 LCT vi = 

FOR P=l TO 12 

l_ET N*«"' 

LET •■^4-1 ^ ,* 

IF N$(v,iJ-":'" THEN GOTO 140 

1_ET N«*N» *M$ (J) 

GOTO 100 

LET D*LtRl_ fM^tU*-! TO U+a»> 

LET JsU+S: 

IF P = 2 RND S/4=;INT tSy4) AN 



60 

es 

70 



60 

90 

10Q 

110 

120 

130 
140 
150 

leo 



D (NOT S/ 100 = INT (S>10O3 OR S,'4.0 



OsiNT 
1&£ 
300 
164 
16€ 
166 
167 
170 
180 

les 

190 

S 

200 

205 
207 
208 

220 
230 
335 
THEN 
ad0 
250 

a6& 

10BGI 

260 

290 

295 

300 

310 

3 IS 

320 

325 

330 

34 

345 

350 



(S. 4O0) > 
IF U**'H- 



THEN LET 0=a9 
RND PtR TH£N GOTO 



CLS 

I"' UEN 

PF-rlNT 

GOSUB 

PRINT 

PRINT 

GOSUB 

PRINT 



N*^4 THEN 

10E.3 

TRB li;Ni 



1050 



M 



PRINT 



t^f 



PRINT 

UET D«0 

LET B=e-0 

IF B=7 THEN LET B=(? 

PPINT TRB f4*E+lJj 

PRINT ■• "; 

LET DeD+1 

IF P = ia RNi? fD-S5 OR D=a5l 

GOTO 340 

PRINT D; 

LET CbD-iT' + 1 , ._, 

IF C/7«1^*T CC^*?* THEN GOSUE 

IF D^9 THEN PRINT ■ '; 

IF C?<0 THEN GOTO 2^0 

STOP 

LET Uft t35+0-0) /7 

LET Oft INT (U*7-IINT Ur*7 + .l) 

IF O=0 THEN LET 0=7 

NEXT P 

SLOU 

GOTO 9999 

IF D»25 THEN PRINT 

IF D*26 THEN PRINT 

GOTO £S0 



S2 
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rauirtw 



; Mt 



H* 



*fK 




JUNE 



I 

2 
5 

4 
> 

8 
9 
K) 

n 

12 
^i> 

14 
,15 
,16 

U 

I 

20 

21 

22 

21 

24 

.25 

26 

.2/ 

.28 



7S0 PRINT "YOURE PULLI.^G MV LEG 
' , •■ NOU PUT X'J A RE/^L DfiTE'* 

ae© PPINT "DfiTET '■; 

610 iriPUT U 

eiS PRINT U 

S2© PRINT "MONTH'? [NUMBeRJ *' i 

e30 IHPUT P 

835 PRINT P 

S37 1= Ptl Oft P>1S OR U<1 OP U> 
31 Oft 'S'OINT P THEN GOTO TS0 

54a P^INT "YEfiR? ■* ; 

650 I^IPUT 5 

ess PPINT S 

650 GCSUB 1O00 

67© GG3UB lliS© 

S60 LET TeU■^e-0 

S90 LET Y = 1NT tT-7*INT CT^7)+.l 

^©0 LET M!**s"5UNC>fiY MONDRY T 

JESDRY UEI>NE&DRYTHURSS>P1Y FRIDAY 
SPTURORY ■' 
310 LET R=9*Y+1 
920 LET 2*=H$(fi TO R+S) 
92S GDSUB 1050 
930 PRINT '■ *\ 

Jfis fl ■■> S* 

935 G0SU6 1O50 

94.0 PRINT 'RNY 

960 INPUT US 

9B& I^ U«s!"Y" THEN 

970 GOTO 99&S 

1000 LET UkS-2001 

1010 LET X«e-(U+INT 
/10O1 +1NT lUXii00) ) 

1020 LET C=INT fX-7*INT fX/7)+.l 




Uf ■-'*; P; "-", S; " 



HORE*?" 



GOTO B0e 



(U/4.) -INT CW 



104.0 
105© 

i0e0 

1070 

1100 

1110 

4-4 

11S0 

I 

1130 

1140 

11S0 
1160 

1170 
1200 
1180 
1190 
1195 
1200 

iai0 

TH PL 

1S00 

NUMBE 

15.10 

1515 

1517 

THEN 

1520 

153© 

1535 

15d0 

15S0 

ises 



RETURN 

PRINT 

PRINT 

RETURN 

IP Pc3 THEN GOTO IISO 

IP p=3 OR P=ll THEN LET 0=Q 

IF P = 4t Of* P = 7 THEN LET = 4- 

IF P=5 THEN LET ©=0+6 

Xr P=6 THEN LET 0=0+3 

IF P*8 THEN LET OsO+5 

IF P»9 OR Pial2 THEN LET 0*0 

IF S-^4.sslNT IS^'AD THEN GOTO 

IF Paa THEN LET 0sO44. 

XF 0>7 THEN LET D^O-7 

RETURN 

LET Q=Q-L 

GOTO 1190 

PRINT , '"THE NUMBER OF R HON 

ERSE" 

PRINT "MONTH TO BF PRINTED ( 

P > 7 " ; 

INPUT P 

PRINT P 

IF P<1 OP P>1S OR P<>INT P 

GOTO 1*93 

PRINT *OF THE YERR? "i 

JUPUT 5 

PPIMT S 

GO sue ICO© 

LET R-P 

gc:to e© 



1030 IF Q = & THEN LET 0:s7 



3999 STOP 
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Push your Sinclair to the limit 




ZX81 

ARCADE GAMES 



^^ psH^j'iyfi^ 



A 

GREAT 

CHESS 

GAME FOR YOUR ZX81 

OR SPECTRUM • 

ZX CHESS II 

A Fi#w jmOif o^*d iwi Sion w i if> a 'a slef Tljaponsji 
rime, sev&n le^Jsol p^ay. ariaivsis op r ion and m 

SpAr^'ism C^i^« ...,,,....,. £13,9S 

ZX CHESS I 

Vfpry 0OCHJ I ar inacriine code program w< rh $ix 
4f^vei & ol piav ai^d »n arnji y si s Ofitton Available 
TotZxat £4.50 

ZX IK CHESS 






q i 1 5^ !. I ■-.■ -t- a ' t c **» dolt *•«> tt»f n ^oCalaM' 

r;arn'> f S t* 

NAMTinflftlOERS - Ht^^ -^m^a ju.c-. 
ri^-::i^n iirr,^ir7f! Qdmif witri Ic^r ^pani-e 
groups o>r 41 eal^^t^ t%M 

'^ J^ n r< [i ■ n^ i|.^ t «Ch«f % «i^Q»>oftv «nU 
. £3 91 




GAMES 



-^co ESPIONAGE 
'^^^ iSLAND 




puv>s^* I 



UTILITIES^ 

t_^r vLHj r Z^S 1 i it^ I U 11 <*^ t€ .fif„fnfe*» !ifl*» 

hnr[Jingiin^}r(^i#^erf!rrM fijl^ 
SPEC BUG 4 3C ifi 1 mjichiin. rt>fie IcKm j^ 

4^iMiL£ft Fu»rrtJilQrjia.twmftkiftj|tiidtfMSfi:.1i|* 

'!*n^^al ft ff 
2k Bug - A. 30^pi 1 mftc h mt' r oilfl loai mn^ 

,0NN^ ADDITtONAL 
qOS^ RAM PACKS 






VVhiiGCHfi a leconrtaisartte 

f orcfKt Poland. Can you suririvt s^wJ ^capG 
u^itti tt^e i«kiafid^$tiiddefi s«crel'?Ei.OO 

^UI^ET Of DEATH i A^J^e^^lLir* Ai 

You flinil yoy ^se^T sifand«d <?" ^^ mtt^w^ 
^Jien pi^rnet C^r^ you reach yOur $hi0 and 
^r4&#'? tS.OO 

INC A CUflSE *di«rt!iu*e B^ 

Jri ii juMt^ii? de-ari'^fl voo come acisjss nf^ 
anc^^jftt loca temple Ydur rrii&sion to^nief 
coli*Ci Tfw if#asyf$ and escape alive Bui 
Mwafe< iriciud&%4Ca$$ait&sa^?rDulm^ £fi.<IO 

SHfP OF DOOM I AijyipnFwi*^ Ci 

Yoy arr? uriciyoidatty d^ai^n lo an alien ctui^et 
C^n vrju pa^ch rh# donlioi foom and tfets 
you^s^fP Or wiH ttiey gel vou tip^f Includes a 
c .i^-^ ?» >■ f t»- H^ '■*} touuny £ y. 00 ^^^ 

ZXFDftTM 

SuPD>*eci on ca^s^iie uvitti eidiiDf casseite 
Li*oi rfkanyais and k^yftoard overlay ZX Fof Eh 
copnuine^^ iri9 ^iiTkpPiciiY of t?aspc: ^tin ih^ 

soocd oi macp^'nt cod«^ aii ^op cmiy os 



COMPUTING 



396 JAMES RECKJTT AVENUE, 
HULL, IM, HUMBERSIOE, HU8 OJA 



00 I 

IRE ^^ 



ALWAYS AHEAD WITH ZXST/SPECTRUIH SOFTWARE 

Ctieducsi P O mafle payable lo Afiic CofnpLhiing Limit^i 

■" i5€ ^tat& whether youf otdcns tof ZJt&i of Sp^cliym ^^^^ 



.-^^ 




I 



EXPLORING Sf^ECTRUM BASIC 

MiJ^e Lords SatflfiT book Eahfli tht ruitar ^avond 

ih« Sinclair Manual it c^^ntaint i w«-aMhi of 
yrugrami ^nri ei:planationi of Sp#ctfum iASiC 

yroflrainming IflchrtiquttS. Top^Cf 1^^c(«^fl writ^rtg 
^im«ii progrgmt. pafionpj tay|iint«s ind 
engiribadng applicaliOfis. and utility pro^r^irFis. 
Wtirlh fa t m Ofo i han. £4. 9 B 

THE EXPLORERS GUIDE TO THE 2X8 1 

"■-■' Lofdm accliimod boolt ?or Ehe ZX81 
.'Siaftt. Inelijd#9 QSmes. bui^rKsii. ffngmtwring 
m^ uliljly pr^^grimi iof ^|N 1K vnd IdK 
^ai;hmeft an ifilioduCTion 10 Mac^i-m? LanfuagA. 
wiTh a iifi Of u«4riji ROM rouipriAs. hinTt & tips^ 
^nd hardvi^aF* ix^tai incSud^nf RAM and I'O 
.iPcuiti. of rhi ^raami valu«" EZX Competing 
'Dvkewk f4.'9B 

MASTERING MACHINE CODE 
ONYOURZXB1 

By Tom ^iti.«r idD pagtt ol kvurMfiw value to 
tmg\ nnflT and #Kp»rt iiikt. .,...,.,....,,. C 7 50 

All phces ihccude U K P i ^ - no VAT on books 

Dvti fie a & cy&to^a r i add f 1 SO ?a r r lags pa f Of d^ r . 

TIMEDATA Ltd. Depi G 

%7 SvwAllawflala, Bapildon, E»««]c SSlG 5JG 
T«l : 4 02MJ 4 m 2 G { M on- Pri \ 



YfiA 



'^^?i^' 



LiinEDACA 



Great games packs for 16K ZX8f . . . 

PACK 1 

ASTRO-INVADERS 

Just look at these features . . . 

. . . then hok at the pr/cel 

•Superior mflcKina cods programming 
#Raphd-fiHnfl with eiiprosivt on-screen ki^S eftact 

• Hhgh-scorhng saucers • 54 aliens #aceeleraimg atfocK 

• DestruciebJe defence s^hiePds ffOn-icreen kiil coun<i 

• H^gh score update 
#Fa3t action space graphics 

— d rmw dl^^^n^^o^ in ZX81 va^Md 

Astro Invaders is. yoyrs on cassette for ONLY O.&G with 

FOUft BOMUS GAMES: 

An CADE GRAND PRIX - drive fcHur lavels of machine code ^\\\ 

PENALTY - deleno your goal against the sharp -shooting ZX61 

OOLf - judg* shot- strength, angles, bunkers ... 

p^us merChine code mssct lun with SVVAT 

PACK 2 

PLANET DEFENDER 

— biast aliens in planet orbit . . . 

#urtra dynamic machine code action •hostile alien -waves 
♦fast responskve controls : sh^p up down, thrust, laser bolt, and 
Smafi bomb •comprehensive scoring 

• iKplosive graphics . , . . , ... eKplosive priced 

Planet Defender comes on ca$^tTe for ONLY £3M wiTh maehme 
coda STORM FIGHTERS - combat 5 fleats of swcsoping aspens 
m you blasr through space. BREAKOUT i machine code) - race 
agamjst the dock, plys GRAPHIC HANGMAN 

1BK ZXB1 caiaette paclia 1 and 2 are O.K each (post free In 
U.KJ- Fast despatch from 

JoKn Prince 

29 Brook A^^ertua L^vdnshulrtifi, 

Manchester. M.19 
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zx News 



Edinburgh 
rules O.K. 



£DI 



ri » U K i/ 



^'*'; 



CLUB,, 






me Edinburgh ZX 
Computer Show, 
organised by Cordon 

Hewit and the Edinburgh 
ZX users aub, was a 
resounding success. 

Over 1 &00 peopie attended 
theon^dav show, heid in ihe 
^nfrarice foyef to a sppn;^ 
SI ad I am. stretched over a 
quaner of a mile, meaning a 
long trek M^as needed to get 
from on© end to the other. 

Exhibitors at the fair 



included Lcgan Software, 
Haven Hardware. Artie 
Computing, FuHef Micro 
Sv^tems, the local W H Srriith 
^tore (which did a lot to help 
publicise the show^ and 
appears a very good force m 
the city for the promotion of 
computer useL Richard 
Shepherd Software, JRS 
Sofiware, Redditch 
Electronics, V&H Computer 
Services TWhal Can ( Do with 
1 K?'| and Video Software Ltd, 



¥^^ 



in 1 



Cfub mambsrs pro^fki^ii s contmLtous dernonstrttton of t^^ cspmbtftims 
Qt ih€ IX ^onfpui0rs ^4 fhm £fimtvr$h ZX Computof- Show 




M^CfOnics demons if sf0d th^U 
1X6 1 disc unit 



*jfr# concourse o/ IT ip4^fts ^tmifium 
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zx News 



Getting 
Picturesque 



Pfrturesque tn west 
Wycombe tiave produced 
a machine code de byg 
monitor tape known as 
the ZX-MC. Designed to 
rynonthei6K2X81 it 
allows you to enter, run 
and de-bug machine 
code programs 
Indepenaentiv of BASIC 
programs* 

zx MC resides in RAM and 
l&aves vou with 1 2 Vi K of 
mtmory to work with. You 
can SAVE and LOAD at double 
speed any specified area of 
tree RAM. Ii means you don'i 
have to store yoyf machine 
code in ERASE or in REM (anes. 
2X-MC *s supplied on cassette 
^ith a 32 page ope rating 
manual. The manual alone is 
superbly done and i^ an object 
lasson To ot^ier people 
prDducifig products for the 
2X81. 

Picturesque also produce a 



screen kit which they call 
Screen Kit t which is a suite 
of marhine code routines that 
af e calfed from BASIC 
programs to enhance v^Jur 
screen display. You can do 
such Things as drawing a 
border or deariJig only part of 
!he screen. There's a keyboard 
scan with flashing cursor; you 
can invert the video of part of 
the screen: it'll te^l you how 
much memory is left^ there's a 
routine to LOAD any character 
to the whole ^Cfeert or clear 
the screen by stroHIng up, 
down, left or right. Screen Kit 
1 also has a routine toaliow 
you to create dat^ files on 
cassette, ft lets you SAVE and 
LOAD ai double speed |ust the 
basic variables. Machine Code 
De-bug Monitor and Screen Kit 
t are available from 
Picturesque who are at 6 
Corkscrew Hill, Wes! 
Wvcombe. KenT, BR4 9B8. 




Vo^uit €Qver mo^i^f Austnihan 
Sue Cuffief^ HDiv hesifs har awn 
ZX SQfiwafs CQfnpany in f\^aw 
York.. Soffiyftc. tftc. 5u9 waj in 
London kiokmg tar fha basl of 
Bffiish saftw3f» io lakst b&ck So 
th& St&Tms to f ## ID TifnsM/Sinclaif 
10CO ownofS. Among packages 

M^^ogs\ ^nd soft t^0re from 

Quick Siiv ft SoffS K^C 'S A^f^t^SS tS 

PO Sox 4 so. il^uff^y H^ 
Stjuion, New York. NY TO J 56. 
(212^635 2080 

The Boston hsse^^ ZX supporf 
compMny, Mindwar&, ftas 3fso 



A«*n oyef fmte s#^tf^#/ tim&s 
te^tng for good IX software mmi 
othsr products to seH in America 
Mind ware fnc . ctffl 6# ct^ntrMCi^ 
3t 70 Boston Post /Toacf, 
Wayfand. Msssachws^tfs. (€7 7^ 
333' 7f 75. Both MmdwSf^ And 
Softsync jrrv atwMys on (tw 
/ookotii for g€fod. mw ptoifycls 
which support the ZX compuf^ts 
And wovid weicome hearing from 
yoti if you have developed 
any thing infervsting Both 
companies ar^ signing fights deak 
to distfihijte ifHi pfOdfycts in 
Americm. 



PAUL gCLLER 

PHOTOGRi^PN fSV 
CMi^LKie 




Some of th0 highfy effective ZM 
gfsphics suggested ty Fiinr >?* 
Ptoff&r 



3_COf^ IMG 




The Plot 
Thickens 



IF you want a simple way 
to make your ZX81 or 
Spectrum programs 
more exciting trie 
prodycts available from 
Print n' Plotter will help 
you. 

Essentially they sell a pad 
called a "Print 'n' Plotter 
Jotter" which has a grid of 
squares for PRINT AT 
iDcattons artd much smaller 
o^es for using the PLOT 
commands on the ZXB 1 . Alt 
you do is fill io the squares 
with the picture that you 
finally want to get on to your 
screen and then transfer it 
across. As their graphics 
publication shows^ some 
remarkably effective displays 
can be produced doing this 

There is also a Print 'n' 
Plotter film designed to be lard 
over a picture so you can trace 
over a picture before 
transferring it to the TV 



screen. The graphics booklet 
which is available for C1 .bO, 
includes comprehensive 
instructions for making your 
programs look better ar»d a 
complete listing for a rather 
ess citing fruit machine program 
called Tutti Fruiti. 

The booklet also gives 
advice on how to make 
programs which Include a tot 
of numbers in the output more 
interesting. A ^ay of scrolling 
test graphic displays is given 
and suggestions for graphic 
tape indenting. 

The effectiveness of the 
ZX81 fof graphic displays is 
perhaps best known when it is 
used to oyt^pui to the printer 
rather than the TV screen. 
There is a very effective 
sampie of a stuka bomber. Th« 
graphics programming book 
and the jOtter and film are 
available from Print 'n" Plotter, 
1 9 Borough High Street. 
London SEl . 



6G 
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zx News 



tis 

r 



'he 



What 

People are 
saying 



ef, 



AS can be Imagined a 
number of publications 

In America have taken 
irote of the ZX81 and 
Cliue Sinclair. 

In March "FoFiune' 
magazine desdribed Clive as 'a 
shy, baldFSh, 4 1 year old. 
famous until now as an 
^tecironics wizard who kept 
getting his entrepreneurial 
wires c^Q&&ed^ 

"Like th& hula hoop, 
Sincbir's micro marvel 
dubbed the ZX8 1 . was an 
iT^slani and overwhelming 
success,.. So popular has the 
nnacihine provifd that it has 
spawned over 1 50 new 
businesses from 
markufscsurers of add on 
hardware to pybhshers of fan 
m^gazirves and software../*. 
Nigel Searle. who was head of 
Sinclair Research in Boston 
Missachuseits, but is now in 
charge of the software 
division of Sinclair Research In 
England, told 'Fortune' 
magazine, ""The Sinclair 
phenomenon is (o enter those 
?3ces rhat are wofth winning 
tHit that no one else even 
knew were going on " 

In Mav the Ameiicari 
magazine 'Popular 
Com puti ng , u nder the 
headlline "Big Power in a Smal) 
Package' said about the 2X8 1 
'The innards of the ZX8 1 
resemble an electronic 
watch... Despite obvious 
limitations the Sinclair ZX 81 is 
well designed, very useful and 
a bargain... Although its 
current uses are limiTed to 
learmng BASIC and a few 
small application programs the 
Z80A microprocessor gives 
the Sinclair the ability to 
achieve much more. By The 
and of the year there may be 
more ZX8 1 's in the world than 
flny other computef..." 

"Small size and a low price 
do rtot have to restnct a 
computer's capabilities/' That 
was the headfina for a review 
of the ZXB 1 which appeared 
in Radio Electronics in April "It 
has always seemed that when 
someone said that something 
couldn't be done Sinclair has 
set out to do it so it was only 
natural that he broyght out a 



full featured 8 byte micro 
computer tof under $200,. 
When you first look at the 
ZX81 it looks like a very 
modest micro computer... vet 
its developer rs quick to 
defend its capabilities. 

When the new version of 
the ZXB 1 was introduced a^t a 
Boston prass conference lata 
last year Sinclair said it was 
"not a reduced support 
machine. The language it uses 
is complete'". Radio 
Electronics concluded: "In the 
final analysis the ZXB 1 is a 
building block unit. It is 
intended to train people who 
know little or nothing about 
computers, that is aU it is 
intended to be/' 

At the end of last y^ar 
'BusinessWeek' which 
cfe scribed the ZXB 1 as a dirt 
cheap personal computer, ran 
a story on Sinclair under the 
headline 'A British Computer 
Hits it Big ; The article quotes 
a Benjamin M Rosen, who it 
de^ribes as an industry- 
watcherp assaying "Sinclair's 
got a tiger by the taif. It's not a 
question of price performance, 
it's only a question of price. 
Sinclair has found a segment 
of The market that no one else 
has found. It seems to be a big 
one.'^ 

Les Solomon, writing in the 
March issue of Popular 
Electronics' saysi "Wa were 
surprised at the amount of 
computing power that Sinctair 
packed into such a smalt 
computer (you can carry this 
little wonder in a jacket pocket 
without making a bulge). The 
BASIC is as good as anything 
around in smell computers ant! 
has commands that others do 
not have.' The 164 page 
manual is one of the best we 
have seen, ., There are many 
typically British enpressions, 
but most readers will readily 
understand them... 

"The Sinclair ZX81 looks 
like a winner for those who 
want a low cost way t^ learn 
BASIC programming or a 
small, inexpensive yet 
powerful computer to start out 
on... The okl saw about good 
things coming in small 
packages is true in the case of 
the Sinclair ZX8 1 ." 




C^ive fcan ^ou spoi him m ih€ 
crowd Mf tfie st&ff^l Sifjchir w^S 
sponsor &f the Csfnhtidg& hsff- 
marafhon durfng fhif Camtfidffe 
fssfivml fvery runner SpOrf^d <& 
nti/nbmi tt^srirtg r^e rnirgiC nsm&. 
C^^«. a ver&fdn of sev^itraf 
ftiBraihons fiffcfudtrfg th& f^cw 
Vofk msr^rhofi. twicvf f^ft fh» faiS 

fimshtng (the i&4fking ffff^ fft^ 
w&f^* fcr wear 



Expressing 
an interest 



The response to this 
test-mailino was so good 
thev decided to offer it 
to 2.000,000 of their 
card holders. 

At the end of last year in 
America the American Eh press 
Credit Card mailed a selected 
fjumber of their card holders 
with a catalogue which 



included the ZX81. 
The response was 
immediate and they had 
2,000 orders by noon the first 
day after the offer was made. 
Margaret BruzeliuSn who is the 
head of Sinclair's operation in 
America, said that since the 
offer was made they'd 
continued to seH at nearly 
2/000 a day 



%2 
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ZX News 



The £49.95 
ZX81 



The ZXB1 price nas been 
cut, as was expected, 
from £69.95 to C49.95, 

As wel[ as Th^ price cut, 
Clive has decided to push the 
2X81 through retail outlets in 
addHion to W H Smith. 

Two othei retail de^ts have 
been announced, and 
discus&ioris with others are 
sad to be 'at an advanced 
mage. 

Boot and Greens, a 
subsidiary of Oebenhams, will 
seSMtieZXai and the 
associaied oltjcfal' software, 
and Prism Microcomputafs ^iM 



sell the ZX3 1 as a wholesaler 
through high street com put ef 
shops^ 

Thfs means that, for the first 
lime, the ZXB1 will be treated 
like neartv ail other computers, 
and the numbers m use 
(believed to be arourrd hair a 
million) is sure lo swell even 
more. 

The ZX81 is being produced 
81 a rate of 60.000 a month. 
It is not clear how many of 
those are destined to end up in 
America, miraculously 
transformed into 2K 
TimeK/SindBir lOOOs. 




Sinclair 

gets the 
nod 



ointment is that the 
Government has seen fit to 
insist that schools buy one 
whacking great package (and 
not just the humber micro 
itself) to qualify for the pound - 
for-a-pound assistance 
offered. When you decide 
your primary school is going to 
get a Spectrum under the 
scheme, as well you have to 
buy: a monitor, RS232 
int ef facer custom buHt tray to 
hold the lot and a cassette 
recorder. And the Spectrum 



must be a 48K unit. 

Of course, what a lot of 
schools are Irkefy lo do is, now 
that the Spectrum has been 
approved, look at the price of 
the package (even after 
getting a little help frorn their 
governmental friends), and 
wisely decide a much better 
bet would be to buy the 
Spectrum direct. After all, 
there is hardly likefy to be a 
school in the country buying a 
computer which does not have 
at least one television. 



After being excluded 
from the aec program 
and From the 
government s lets put 
a micro in every 
secondary school 
scheme, no one could 
have blamed Cllve and 
his gang for feeling that 
someone up there didn t 
like them. 

Well, at last, someone up 
there (Maggie Thatcher, to be 
precise) has discovered what 
an amiabte fellow our Clive is. 
and what a splendid computer 
he has built. 

With much pomp, the 
Industry Minister. Kenneth 
Baker, announced that in a 
plan to ensure all 29.000 
primary schools in the country 
had at least one 
microcomputer, three 
computers would be officially 
approved: the BBC 
microcomputer: the Research 
Machines 480Z; and the 
Sinclair Spectrum. The BBC 
machine and the 480Z ware 
the two approved fof 
secondary schools. 

The only fly in this particular 




At rhepmss i^airfaraiice whan it iv#5 a/ineuircfftf rrtji t/tB SpGctrvm was an spprove<f mtcro 

f&f primitry schools \ K^nn^th &sk^r (fiffftt fntfuitry Mifnsl^f. with /Vi^gNff/ Stfar^. tram Smc^ir H^SB^fCfr 
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ZX81 PROGRAMS 



Doodle-bug 



Here's the perfect way to while away 

those long summer evenings — with a 

ZX81 doodle-bug written by Paul 

n/iorris of Alf ord, Lincolnshire. 




The computer prints a cursor 
whrch can be guided around The 
screen with the arrow keys, 
This i£ not very unusual or 
ginal so far, but look what 
^ppens when you press a letter 
k«y. It is displayed on the screen 
tth^ethe cursor i«, 

You can use this to produce 
inierlockinQ patterns of words 
on the screen, to insult your 
favourite ene/nies. or to pass on 
fltssag&s. 

Paul suggests another sp- 
7. cation - to build up 
crosswords, with any mistakes 
erased by backspacing with the 
cursor. Wdh 1 K, y ou can use 1 7 
lines of the screen. 



10 
20 
30 
40 

50 

eo 

70 



BO 

90 

100 



110 



LET AS -■ - 

LETX-VAL"0" 

LET Y = X 

PRINT AT Y,X;" inverse 

+ ';ATY,X;AS 

LET K = CODE INKEY5 

IFK = VAL'0' THEiy 

GO TO 40 

IFK > = CODE -A- 

THEK LET AS = CHRS 

K 

IFK < CODE-A- 

THEN LET A& = " ' 

X ^ X + (K = 36 HK- 

= 33^ 

LET 

Y=Y + iK = 34HK' 

= 35^ 
GOTO 40 
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Bargain 
Books! 



Now you have a chance to buy the UK's 
best-selling ZX81 book at a reduced price 

Tim Hartnetl, the editor of ZX Computing, has 
drawn wide praise for his book 'Getting 
Acquainted with your ZXB1'. In its 123 

pages you'll find over 80 programs — alJ 
ready to run on your ZX81 , 

The book is designed to fead you from firs! 
principles of programming right through to 
the point where you'll be writing your own 
games and other programs wjth real con- 
fidence. The book is usually C5 95 but. as a 
special offer to readers of this magazine, it 
can be yours for £4.95. 

Programs in 'Getting Acquainted with 

your ZX81 ' include a complete DRAUGHTS 
game, ZOMBIES, STAR-BURST. BLACK- 
JACK, ALIEN IMPLODERS and more. And 
you'll be pleased to know that nearly every 
program will run, without alteration, on the 
ZX Spectrum. 

Save £t.00 now on this vital addition to 
your ZX library. 



THE MICRO CONNECTION, Dept. ZX, 

Unit 7. Littleton House, 

Littleton Road, Ashford, 

MIddx. 

I enclose E4,95 for a copy of Tim Hartnell's book 

^Getting Acquainted with your ZX81' 

NAME 

ADDRESS 




ZX 

81 




AND SPECTRUM 

FORGET THE GAMES 

Forget rhe games — ma*«e your compuie-r work tu^ you lo carry out 
a thOfOuQti son and anaty^i^ of FOOTBALL and HORSE flAClts© 
data by using a scHaniiftc approach lo foreca^^jng v^ich jnvoty&s 
logic. pfObabiliiy itieorles and siaiistics You simply enier ihe 
detaifs ot all Ihe FootDaii teague leams pertormanM into Ih* Foo!* 
bati AnaSysis taiogram and it *i1l offef a forecasT of \fm re'SuHs of 
matches played — DRAWS. HOMES and AWAvSfor yoy loe/itef 
on youf fcMibafi coupon" The Horse Racing Analyses pfognamwi^i 
process me foimri and performafice dala of ^il horses in any race, 
and informal ion about tr>e race itself and give a torecasi of the 
result" Two aifia^tfig and weli-docurT>enTed programs lo grsre 
endless ^ntefwtandenieria^nmerii Jor aii' the famrSy. PLUS me real 
possibility ol giatiing a b^ wm Big programs that are easy to 
operate wiin siep £>y ^tep tns.tructions Require 16K 
Prease state ZXBi or SPECTRUM 
FOOTBALL ANALYSIS £1B.OO Inclutlvt {16K required) 

HORSE RACING ANALYSIS £15.00 lficlu*lt« (f6K required} 
^ [ T 00 ovef sea$ 

Sena cneque/PO lo 
Hoify ^roducli. SiacMborn Heute, 
Duk#i Lane, Gerrirdm CrOi>, Bvckt SL9 7JZ. 

Auurtr 28 oays to? delivery 'nDfr-iasiy /-tO daysi 
Every ZK titer ihould have theie viluabte and ftdiicatlonsl 

prog rami 



EVER BLOWN YOUR TOP WHEN 

SOMEONE PULLS THE PLUG 

WHILST YOU ARE 

PROGRAMMING? 



upgrade your ZX computer system with the 
Microbyte SOFTWARE PROTECTION UNIT! 



Ar i:asi the nigtitmare of tosing yatjf ZX progf^mme by mems power 
Failure has i>een solved Our unique black w^ simpiy prugs into 
your ZX80 m ZX81 afKJ allows you iime lo cof rect ihe maans power 
supply before tosing your sofltA^are 

By using uHra high speed deiection end swiicihing circurEry peak 
OTiciency has been obiamed lo ojve a typical Eile oi 3 hours 
emergency power lof me i>asc ZxSl gcving balte^y usage cycle:s 
in terms of yeats fdependeni on the number artd duration o* 
emefgency breakdowns) 

Ideal <or ZKai plus 16K ram systems, 
OPENING OFFER £7.iO 
(Hm TOll carf iag€ i, mc VAT ) Make cheques payabte lo: 
HKIIOSYTE a] la Worcealtr CIoh. LIcMMtf, ftMli. 



Available around ^0 days Uses mjniature bartaries type AA 
tnot auppjied^ 



TO 
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Makes an ideal present or simply a great 
addition to your ZX-81 Program Library. 

DIGGLES KITCHEN 

(16K) 
Srmple Suppers to Gourmet Dinners 

VOLUME 1 

50 pages of worldwide recipes mm (inc p&p & vati 

VOLUME 2 

bO pages of European Hectpes u,» ii^c p&p & vat i 

VOLUME 3 

J pages ot si mple family meals S4,f9 (mc p&p & va t i 

More volumes appearing soon to give you a full 
Program Library of Good Taste! 

Please spectfy *hcfi voiuniQ(s) — mail ofder only 
Sena ceminflnca to: 

MICRO COMPUTER SOFTWARE 

Unit D6. Pear Industrial Estate, 

Stockport Road. Lower Bredbury, 

Stockport SK6 28P Tel: 061-494-2441 



TQYSTICKS 





ZX Spectrum /ZX81 



FOR ONt: JOYSTICK AND 
INTHRFACt MODULE 



BUILT. TESTED & READY FOR USE 



* 4NO SOLDERING, piugs into rear expansion port 
hetwMii ZX and Ram Pack, Printer or Mkrodrives. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGR.\Mi%lINC, Joystick I 
operiiie^ as keys S to 8 tiiroygh inkey instruction, 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
nunemenL 

* INTEGRAL FIRE" BUTTON 

FREE *Video Graffiti' listing t full mstnictions. 



To: A.O.F. HAHDWAi^E, Z& Van Co^n Piica, 
^OgnCF R»gi|, VV«t SutfVX P022 $BV 



QT¥ [ ITEM 



JOYSTICK 



. INTERFACE MODULE 



ZK SpiKtrymn ZXeiQ Pl«|* Htk 



ITEM PRICE TOTAL 



_S,19, 



I9.9« 



F1 hlAL TOTA L 



^ 




rauoNAL SOFTWARE stflviCfs. m ouvER smH. covENimv cvi m 

ZX81 OWNERS 

LOAD/SAVE 1 6K 
ONLY 29 SECS 



< 




♦Verify syccessful saving ot : "-s. 

• Compal'iblB with your eisiSting - .^'^^ 

• No hardware modifications 

• No extra powef supply necessarv 

• No more wasted lime waitrng for programs to 

load or save - ideas for business usefs 
All this ts now possible wtth the incredible Q5AVE 



-< 



> 



QSAVE COMES IN TWO PARTS 

A. HARDWARE - Smiplyplug the QSAVE amplifier, filter 

between your a^cisting recorder and the ZX81 

B. SOFTWARE - Load the QSAVE program before you 
load a cassette or key in a program and you can theri save 

f reload a full 16K [including ramtop] m only 26 seconds 
i.e. a data transfer rate of 4000+ baud compared to only 
250 on standard ZXei 

QSAVE Also gi^ves you a verify function just like the 
Spectfum which allows you to check that your programs 
save properly 



-< 



v: 



flEVOLUTlONISE VOUR PROGPAMMING NOW 
FOU THE ALL INCLUSIVE PRICE OF ONLY £15,95 
MAKB CHEQUES PO PAYABLE TO PPS - PULL KfONEY 
BACK GUARANTEE DELiVERY 7-U DAYS 
WE ALSO HAVE THE WiOEST RANGE OF SOFTWARE 
AVAI!. :Sf?IF '■'■:■ it; -.Vf>>. if.-"ii-; far luiW dtt»tl»0 catMipgua 



< 



A retailer for Sinclair accessories in the 
Yorkshi re / Lancashire/ H umberside area . 

We are situated close to the Ml & M62 
motofways and offering easy parking. 

As well as a complete range of hard and 

software, our service department can 

repair, modify or fit a wide range of 

accessories. 

For further details of these and msny other 
servfces phone: 

PHILIP COPLEY 

on 

0924 272 545 

Manufacturers of accessories looking for a 
retailer in our area are invited to contact us. 

SPECTRUM SOFTWARE/HARDWARE 
AVAILABLE NOW 

Hours of bustnAttr 
MONDAY to SATURDAY, 10am to Bpm 
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Getting things into 

order 



This program is a useful one if 

you have to sort a list into order, or 

to produce an index for a boolc. There 

are two versions — one for the 2X81 

and one for the zx Spectrum. The 

programs are by Tim Hartnell. 



The programs eicplain tfiemselves 
« th«y run. The first, longer, 
feting is for the 2X8 1 It contains 
an error<:hecking rcutihe, so that 
you can amend entries before 
making them a final part of the lisi 
to be sorted Bf^ printed . 



The Spectrum version does 
not contain such a roytine, but 
one couSd easilv be added d vc>u so 
desire, by copying the routine 
ffom tine 620 in the ZX81 pro 
gram. 




» 




20 
30 

40 
50 
60 

see* 

4^0 
50Q 
600 

610 
61S 

625 
638 
635 
640 

65 e 

THEN 

660 

670 

6S0 
685 
69^ 
7^0 
710 
950 
960 
UT (1 
970 

975 

985 

Q9e 

991 
993 
993 
994 
99S 
1000 

1010 

58 

1930 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1105 

1110 

1120 



ZX81 USTINC 

REM It4Dex 

PRINT ''ENTER TITLE" 

INPUT Tt 

PPINT -ENTER RUTMOR" 

INPUT 1=1$ 

CLS 

DIM U»<200,3ei 

LET B=0 

LET G-e* 

LET R»l 

PRINT hT 2. e; "ENTER SUBJECT 

" AND PRGE* , £"■■ TO END"" 

INPUT U*(f^l 
IF U$ iflJ ="'e 

" THEN &DTO 950 
PPINT "ITEM ";fl^" IS" 
PR INT 

PRINT U% (f^) 
PRINT 
PPINfT "IF THIS IS CORRECT, 

ENTER " 
PRINT "IF HOT PRESS ANY KEY 

ENTER" 
INPUT Z$ 
CLS 

IF ZS<>"" THEN GOTO 80© 
LET U$ fR? sUf: IB> ? TO 3^* 
LET fl=fl+i 
LET G=G+1 
GOTO SO0 
CL& 

PRINT "DO YOU URNT in PR INTO 
^ , OR" 
PPfINT *'wiUS.T ON THE SCREEN C 

INPUT Y 

SCROLL 

IF Y = l THEN LPRINT T*, .. P* 

PRINT T* 

SCROLL 

PRINT ,ft» 

IF V=i THEt4 LPRINT 

SCROLL 

LET Z=l 

LET e^Z + 1 

IF 6^0 THEN GOTO 1C30 

IF U$ <B> >1,IS (Z) THEN GOTO lO 

LET Z-Z+I 

GOTO 1000 

L ET O S =U $ I Z / 

LET i.'S f.Zi =t*5 -B? 

LET U* VB> =0 4 

GOTO 1030 

5CRC-LL 

PRINT U* ^G^ 

IF V t; I TH^Vi LP^;rl^^■ U*iCi'i 

LET G=1S-1 

IF I J i n THEN t50T0 ^395 



10 REH Book intiiB. 
50 DIN fi*f50e,,ie, 



~© 


ir/rUT ENTER TJ-^E ' TS 


J.0 


INPUT "ENTER fiUTHOf^ = NfiME 


.. '^* 




50 


FOR Gsl TC 502* 


so INPUT E-MTEn MORD ^N^; PRGC 
NUMBER Er.TER e* T7 ^'*> ENT 


RIE5 
7€* 


REN*1e' SPACES IN IJEXT ^INE„ 


SG» 


IF H«tCi-"E 


THEN GO TC POe 


9 


PRINT fl*tG) 


:;?i? 


NEXT G 


ac^o 


CLS 


^10 


PRINT ■STRND Bv V SORTING" 


=pe* 


FDR E. = l TO D-1 


^30 


FOF^ C=E+1 TO G.'j. 




IF R$(E>.=A«tC* THEN GO TO 


LET D$*F*$ ;E"j 


= 60 


LET R« fE^ -R* IC:? 


a70 


LET f»t (6) =D* 


2eo 


NEXT C 


S90 


NEXT B 


SOS 


PRINT ' • "REf^DV** 


3X& 


PRINT '* ENTER 1 TO LPRTNT LI 


ST" 




3S0 


PRINT '"ENTER ^ TO PRINT ON 


SCREEN ' 


330 



IF lNKEV$»"a- THEN GO TO 4^?. 


340 




IF I^4KEYts"i- THEM &Ci TO 3& 


350 


GO TO 330 


;360 


LPRINT T* 


370 


LPRlrJT 


c?so 


LPRINT H$ 


390 


LPRINT 


4.00 


FOR ft-1 TO G-l 


410 


LPRINT R*fG: 


4^0 


NEXT R 


43© 


STOP 


i40 


PRINT T$ 


450 


PRINT 'N$ 


4eo 


PRINT 


500 


FOR R=l TO G-l 


SIO 


POKE 53e9a, -1 


5S0 


PRINT AsrG:i 


S30 


ne>;t r 



'ME OUTSIDER 



WILSON, COLIW 



17S 



DC2TOEIJSKV - 
LPUPENCE - as 

5TEPPENUOLF - "7 
.^PIPmTHUSTRh 



ise* 



L-5ING LONDON 



RO\D5 i^HD TUFT 



«5S 
16j( 



f^CCOHNODflTlON - IT 

bETHTJRLL GREEN MUSEUH - 

CITIZENS f^Z^K/ICE BUPERU 

D*^NCING - 23 

GUILDHRLL L XBRt^RY - 39 

HR^fPSTEAD - lis 

t-!lSTORY SiTUDlES ~ IIT 

LIFE 3 RUING - 3 5 

G'Elz LiNlUERSXTY - 13* 

RElO cross - 5^1 

bUPPLEMENTRRY BEHer ITS 

roUER THERTRE - 3S 

UK'ITRRIHN CHURCHES - 7& 

W'JMENS LIBtRRTION UORK!;^*GP - 

YOUNG THEftTfie - 3T 



- 14I& 
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Software 



zap! Pow! Boom! 



The Psion software company got the big deal that 
everyone wanted — to become the 'official' Sinclair 
software supplier, how good is their material? Did they 
deserve the prize? Nick Pearce talces a loolc. i 



Avid readers of the computer 
press, and visitors to the ZK81 
cotiniers of W H Smith, could 
hardtv ^ave tailed to noiice the 
extensive range of software 
recently released by Sinclair. 1 
decided to look at six of the 
Psion cassettes. 

The best of the siK is. in iny 
opimon, FLIGHT SIMULATION. 
This IS a Superb pro gram which 
makes very good use of the 
power and the graphics of the 
ZX81. 

You are the pilot of a small, 
high peifofmance aeroplane, 
which must be safely landed. 
You have a choice of ihree 
screen displays. The cockpif 
{ffSplsy shows The outside 
world (hori20f^} in the upper half 
of the screen, and cQck(>ji 
instruments in the Eower half, 
including power indicator, 
altimeter H fuel guage, rate of 
climb indicator, air speed 
if^diq^tor and radio direction 
finding eauipmem. 

The map shows the position 
of the runway, venous radio 
beacons^ the aeroplane, and an 
escarpment of hills to hinder 
your landing 

The third display is the msuat 
approach which shows a fuil 
perspective view of the njnway 
lights, together with some 
essential landing indicators. 

This display is particuiafly 
effective and gives a convinc- 
ing "pilot eye" view of the 
runway Nghts which cope 
admirably with banking and 
changes in speed or altitude. 

The program's instructions 
afe clear and concise. Jt is well 
worth getting acquainted with 
them before flying. I didn't, and 
consequently landed with the 
undercarriage up, and then 
made repeated attempts to land 
without using flaps, and there- 
fore stalling, on my nent few 
flights. 

After a little practice, flyiing 
becomes easier, and full use 
can be made of the controls and 
facilities that were ignored 
during the panic of the first few 
flights 



An option ai the start of the 
ppOigram a3low£ ihe aspiring 
aviator to practice and perfect 
lUSt the final runway approach 
and landing. If you frnd flying 
becomes too ea$y - which is 
most unlikely — you can 
introduce additional compleKity 
by adding wind effects. 

1 have lUst two criticisms of 
FUGHT SIMULATION. I would 
have liked to try n-iy hand at 
laking-off , which is not possible 
With this program; the program 
permits the pilot to 'cheat' hnd 
fly' at ground level (zero 
altimeiei reading I on the 
runway approach. Apart from 
these points, I could not fault 
this software. At £5.95 it 
represents very good value for 
money - 

Incident ally, a friend kindly 
lent me a 1 2 V* K flight 
simulation on hia Tandy 
computer. In many respects I 
found the PsJon simulation 
superior; both its visual effects 
and navigational facilities were 
more convincing, and it was 
more user friendly The Tandy 
version does have some addi- 
tional features, however, 
including takeoff and taxiing, 
and a wargame facility. 

SPACE RAIDERS is a ZXST 
version of the 'trad^tlona^ 
arcade game SPACE 
tNVADEfiS in which you 
defend the earth from 
successive armtes of invaders. 

You have three Uves l bases), 
and points are awarded for 
each raider ship hit. RAIDERS 
may be played at one of three 
speeds^ normal, fast and 
super fast H and I was totd by 
an experienced player who had 
a go that it bears the most 
similarity to the arcade game 
when it is played in the 
super fast mode, which was 
too fast lor me. 

This program is similar to the 
many other invaders programs 
on the market, but has the 
bonus of a second game- 
BOMBER, on the B side 

In this 'blitz'-type game, you 
use bombs and rockets in an 




attempt to ra?e a skyscraper 
city to the ground before your 
plane either crashes, or ss 
knocked out by The blast from 
one of your own rockets. It is 
probably impossible to 
completely obliterate the city . I 
tried in vain several times at 
the slowest speed (and there 
are nine speeds aitogetherf. 
Not a particularly inspired 
game. I thought, but one 
which makes a welcome 
change from mvaders- 

A nice fiKiishing touch to 



RAIDERS and BOMBER is ths 
display at the end of e^chi 
game which gives the sec re for 
that game and the highist 
score so far. In common *iih 
the rest of the softwafe in thj$ 
review r these programs ar* 
pretty well idiot proof, ar^ I 
(even H could not get either of 
them to crash. 

Both these games perform 
well, and at £395 for the two, 
this cassette is a reasonable 
buy. 

Moving on to programs for 
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'"e more sericui^ U«f, the 
in-clair range in dudes VU FILE 
afid VU CALC: programs 
mtinded for busme$s or 
househoid managenm^nt use. 

VU FILE is a general purpose 
^'illng pfogrsm. h is the sort of 
j^ogFdm voLi cQuKd use to 
catabgue your coin of sEsmp 
collection p keep a name and 
wkjre^s list of friends, or for 
business^ maintain a mem be r- 
liijp record for your club of 
wciety, or even keep a die 
ticoid of all your ZXB 1 soft 
wrare! 

The program is IdgicaLly dis- 
piavect. and easy to use. You 
itart by 'laying out' the record r 
uimq headir^gs, tilJes and 
graphics symbols. Anything 
interfld during this record 
i»m^t mode ^ill be shown on 
each record on the file. You 
then move to another tile, 
^t$tieids, in which you define 
t!^ positions on tUB record 
where you wish to sal the 
Mof mation . 

Da.ta is entered into the tile 
from the main command 
mode As well as ENTER, the 
pUi^r mam commands are 
AiTER, IMFORM, FORWARD. 
SACK. RESET. ORDER, PRINT. 
COPY. SELECT. QUIT. LIST 
mi DELETE. These provide a 
^7mE>rehensiv$ fite handling 
cftpabilitv end can be 
iiftp*tmenied simply by keying 
fi jy^t the first letter of each 
cornmand. 

The commands are pretty 
much self escptanatory, but 
(tth&fe there is any dif ficullv in 
comprehensron, the 

instructions give a fuller 
explgnation. 

The tap of the screen gives 
carttinuous prompts to guide 
?he user through the system. 

Recorded on the B stde of 
iiiis cassette is an example of 
m application of VU FILE. If is 
eKW GAZETTEER, and is a 
file of records for every 
emmtry If! the world, giving the 
nuTie of the country, its capital 
dty, main languages and the 
ike, 

I n^ade use of GAZETTEER 
to get a feel for the manipula- 
tive and interrogative power of 
ttl^niein program 

I wa$ able to select and view 
tri'f couriiry in the tile almost 
iriatantaneously; in weil under 
i secor^d. The record to be 
utecied must be correctly 
(tof^ned. FgreK ampler the USA 
Jl filed as UNITED STATES OF 
AMERICA, and Russia as 
USSR On the command LIST. 
uch record m the file is 
dtptayed for about one and a 
halt seconds ■ 

By using the commands 
FOnWARD and BACKWARD 
Wi- C^n step through th^ ^ile 



RESET sends you to the first 
record. ORDER defines the 
particular sequence required, 
ordering bemg defined: by the 
leading alphanumeric 

characters of any of the data 
fietds 

INFORM gives information 
on the statics of the file- As an 
indication of the capacity of 
VU FILE, the GAZETTEER 
holds records on 152 
countnes. and uses 96% of 
the space available in the 
program. 

I think this software might 
be let down, not by the quality 
of the program itself (which 1 
thought very high indeed K but 
by the inconvenience of 
loading the files from cassette. 
Few people would be prepared 
to wait fof five minutes or 
more to ioad a file to obtain the 
address of a fnend, or 
colleague ^ The ZX81 really 
needs a disc operating system 
to be used effectively for this 
sort of work. 

For teiusinesSr or perhaps 
school or hobby use where a 
cassette can be loaded at the 
beginning of the day or 
session, and the 2X81 can 
remain dedicated for some 
lime, VU FILE on a cassette 
might be v^able^ although file 
Space may quickly become a 
limitation. 

Although the GAZETTEER 
effectively demonstrates the 
power and capacity of VU 
FILE, and while it clearly has 
initial novelty vatue, I think I 
would prefer to browse 
through a good atlas to get the 
kind of information the 
program contains. 

VU FILE IS. however, a good 
program, and doe^ all that is 
claimed for it. The real 
question, however, is whether 
it would actually ever be used 
for all those filing jobs you've 
always meant to do. 

The program certainly gave 
me a better understanding of 
how computers can be used 
for organising data, and the 
power a computer system can 
offer. 

The discipline of attempting 
to catalogue on VU FILE that 
com or stamp collection can 
itself be a worthwhile eMercise. 
whether or not the computer 
eventudlly replaces your 
manual records. 

VU CALC ^ a ZX81 version 
of VI SI CALC — is a program 
for calculating and displaying 
tabtes of numbers and names. 
You start with an empty table 
of boxes' in a grid of 26 rows 
by 36 columns^ Only a small 
part of the table can be dis 
played at one time, but you 
can quickly rnove around the 
labi^ usfng the snow key^- 



Using simple commands, 
you can enter data into the 
boxes, and use formulae to link 
boxes, rows or columns, so 
that the computer can quickly 
calculate a complete table. 

The power of the program 
lies in the ease and speed with 
which the table can be 
recalculated with altered data 
or different formulae. 

There is a facility for saving 
the program on cassette, to- 
gether with the completed or 
parti-ally completed table, and 
it could easdy be used for 
something like monthly 
accounting. 

As an engineer, 1 was rather 
disappointed that this program 
only permits the four basic 
arithmetic operations 

(+ - / "I to be carried out. 
Many engineering applications 
would require logarithmic 
and/Of tngono metric functtons 
as virell. For this reason^ I think 
VU CALC is more likely to be 
used as a tool for financiaf 
analysis, rather than 
engineering, scientific or 
statistical a ppli cations. 

t had some difficulty assimi- 
laimg the operating techniques 
required by this program, and I 
had to persevere to make »t 
work. However, after re- 
reading the instructions and 
some practice, I found t was 
able to operate the program 
quite efficiently - 

Once the formulae and titles 
for a particular chart had been 
developed and entered, it is 
qukie easy to enter the data 
into the chart from which the 
complete table can be 
calculated. 

Some care needs to be taken 
in setting up the formulae, and 
entering data. For example. 
you must ensure that when 
operations are carried out, the 
resulting figures can be 
displayed without problems in 
the eight digit boxes. 

VU CALC could be a useful 
tool for managing household 
accounts p although I am not 
sure it could compete with 
some of the dedicated financial 
control programs on the 
market which are designed for 
more sophisticated applica- 
tions. 

A lot of effort has gone into 
producing VU CALC, and it 
works welL again with con- 
siderable emphasis on user- 
friendty aspects. However. I 
feel its field of application is 
likely to be limited since it 
rather lies between two 
camps. It is neither a proper 
financial analysis program, nor 
is it ideally suited for serious 
use by the engmeer or 
statistician. 

For some household ap plica 



tions, VU CALC Mike VU FiLEt, 
could prove a boom. You do 
need a certain amount of 
dedication to set up and 
maintain a computerised 
system, but the result is likely 
to be well worth the effort. 

Had any good 

fantasies lately? 

Finally, on a lighter side^ is 
FANTASY GAMES, which 
contains two 'adventure' 
programs. 

On the A side of the cassette 
IS PERILOUS SWAMP, which 
Psion recommend you tackle 
before you take on the more 
difficult SORCERERS ISLAND 
on the B side. 

When you enter the Perilous 
Swamp you must rescue a 
princess who has been cap- 
tured by an evil wizard, and 
then return safely. 

The game starts with a map 
showing your position, along 
with that of the prtncess, and 
the locations of several 
swamps in the rescue area. 

The map, which can be 
called up at ^ny stage, is 
different for each game. As 
you move, prompted by re^ 
quests for compass directions, 
musters and treasures are en- 
countered^ and you gain or 
lose points as you fight or bribe 
your way onwards. 

This program has been welt 
written and ^s quite entertain- 
ing. However, it is more of a 
guessing game than a true 
adventure program. 

SORCeRER'S ISLAND is a 
cross between a guessing 
game like Swamp, and more 
I rad It lona I ad ve nt ur es . You 
have been marooned on the 
island from which you must 
escape ^ A detailed map can be 
called up at will, although the 
screen goes blank for nearly a 
minute each time you do so. 

You have a vocabulary of 
some ten words with which 
you tell the computer what 
you want to do. At each turn, 
your immediate suffoundings 
are shown. Again, these teke 
rather a long time to display. 

As the game progresses, 
you are assailed by monsters, 
tempted by treasures, and 
have to deal with the other 
hazards thai abound on the 
island. 

There is supposed to be a 
grand sorcerer who can help 
you escape, but I have to 
admit I never managed to meet 
hfcm. 

Again, an entertaining game, 
althoughldid thmk it was spoilt 
to some extent by the length 
of time it took to create the 
screen displays. FANTASY 
GAMES costs £4,75 
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Summary 

Of the Si jt cassettes I reviewed, 
I was partitularly impres^Md by 
FLIGHT SIMULATION. It is a 
nov€l and apparently autheniic 
simulaiion which must have 
taken consid^rabfe effort to 
compile, and of which Psion 
should feel proud. 

All the pfograms maintained 
a high standard, and together 
must fepresem some of the 
better software available for 
thaZXBI. 

The pr^ce of each ^s more 
than reasonable, with FLIGHT 
SIMULATION being pafticulafly 
good value r 

Eaoh ^a^^tte is attractively 
boxed, and well presented. 
wfth clear and concise tnstfuc- 



tfons on the cassette insert 
card- All the programs 3oac^ 
first time, an indJcation of tht] 
exceNeni quaHiy of INJ 
recordings. 

I was interested to see th^if 
CRC (cyclic redundancy check] 
to which each program is 
subjected on loading- This 
checks that the program has 
not corrupted and should qm 
the li^er &ome confidence thai i 
the program will not crash. It ii i 
also used by the manufacturer 
as a check on recofdir>g qudiity. 

Aji the cassettes are for th« 
ZX 8 1 and can be obtained from 
W H Smith branches, or from 
Sinclair Research^ Freepost. 
Camberi&v, Surrey, GUI 5 3BR 
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LfrQdin^OMthorrfy on Smtlopr caitiput«n. ^^^^ " '* -^p '.* ^ • ^ j||| 

In I h II b^ k h e g i vei a co mpf » r« O vei the S prcf i- u m U i he bo^h vnrhtre 

ovvrviewv of rhfr woy rlri« Sp^^f rym ^our dreorrit reoMy do come f rue^ With 

Ql^^iofti boih for BASIC and ma chine the f ^IHiiling of over 30 progi ami fer ^^^^^^^^^^^^^^ft. ^ 

Ipn^vog^ pregrDmming A ^peciol your Sped rum ^ Ihii book will iho w you 

Iff « hen en rh « ROM o per a 1 1 ng *y « rem ho w to uie 1 h e co m p vt er i com p lei e Thi »h t fe vpi?ii k i^ fo f iHe I f 1 1 » r very rh in g 

i^iil gpve yeu m tight mlo ihis com purer focihriei Ixciilmg gciniei tuch ot ^py need to undenland about Ipectfum 

Bi well oi provide yoy i^ith i nf &r rrio^t FOn Wereo^ Storrpp f fiminofo* emd Speti/ym Machine £ai?guage when you re [uit 

Oil h&vw to uie many shh« rourmei Mvffrfea. legether with utililie^. f farhng off A muv * &r ali r^ew Spectrum 

prpient in Ihe ROM Thit book is o mu«t edufationa! programs, progiammmg oy^nerv Only £6 9S 

if you o'c lenoui pbout pfe^Fommmg tipi cind hmti, moke Ihii the definitive 

l^« Sptttrym Only £7 95 be^ok for every Sped rum y%tr Only £6 95 

kHef l&oding the way i*^ Sincloir 2X81 soHwore, we've P _~| 

produced the highest quolity, most e^tGitintg Spectrum Melbourr^e House Publishers, ^^T:^ , 

sofiwore ovaiioble. From the three excellent book* | ^3" TroFulgcf Koad. Greenwich London SilO. So^* | 

depicted obove to fast-action games on cassette, , Cerre.pondence to: Glebe Cofioge Stqiion «ood 

we re providing the best choice in Sinclair Spectrum Cheddington Leighto^ But.prd BEDS LU7 FNA. 

u Q i^j Pleose lend me youf Spectrum ZX 81 cotalofue {pleose 

Whether its lor your new Spectrum or ZXfll . Pleotewndme fpUoie oddSOplor poil J 

Melbourne House has books ond programs perfectly | P"** * V.AJ.J | 

twiied to your needs. i ^^""^ ...-.........,.,....,,..*,.........-- 

Send fdr your Spectrum or Z Jtfll ccita league today, I F 1 

' Postcode 2X10' 
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A few user-defined graphics here, a 

blob of colour there, a beep or two to 

Iceep the neighbours bemused, and 

Ken North of Ashford, creates this 

program to keep trigger fingers 

^twitching 
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"H^s progfiim shows an Aircraft 
flying froiri right to left above an 
tnti^ircraft battefy. The A A, 
l^rts are firing ai the lircraft, and 
the aircraft can drop bombs to 
desuoy the guns. You drop a 
bomb bv pcessing the 'M' key. 

The A, A, fire redijoes when 
yftj knock out egun, but beware; 
The gijnners are very accurate and 
t^svt iound yCNur exact height, so 
^ must knock a gurs out v«ry 
cpLHckty to survive a round. 

The main pfogram runs from 
Sne 10 to 299. and the REMs ex 
ptoin what the other routines do. 

The frst section, lines ^ to 
100, sets up the screen. Une TO 
Z3^.% the fOuijne lo set up the user- 
:eMi&3 graphics. The data for 
thfcsse were converted to decimal 
^XfTibefS, and then stored <n lines 
tlOO to 1120. These are then 
■^^ and POKED into the ap 
;' jpfiate dharacter. The aircraft 
IMS the graphic characters ''A' ', 
T and C '. The bomb is "D" 
indthegunis 'E '. 

lihes 20 and 30 set the 
:! e^ colours to a white sky. 
z-^n ground mMS a black border . 

The CLS command, after 
ctengmg PAPER colour iSr as you 
prob^ly know,, important. If you 
Ai*i 1 CLS, the old paper colour re 
fTWts, and only chtnges when 
i<^ pfini sofTiethiing, which can 



give vou some stranae and colour 
ful (bH hough unwanted} effects. 

tines 40 and 60 set up the 
variables. 

Lines 70 to 90 find the gun 
positions, line 85 checks for three 
different positions, and line 1 00 
prints The guns. 

The 'E" is a gravies "E" 
whirch wi II change to the gun after 
tf>e first call to subroutine 1 OOO. 

Unes n O to 200 are the loop 
for thie aircraft printed in line 120. 
The 'A". "B' and C" are the 
graphics and^ ^n line 1 00. tfie if ail- 
ing space IS to clear thie last 
cnaractar as the aircraft rrioves 
across the screen. Line 140 
c^iecks for key "M" and sets a 
flag F 1 . If set, tfw program junips 
to tfw 'bomb drop routine'. 

it dear, a PAUSE is put in so 
that the program njns at the same 
speed as it does when a bomb h 
dropped. 

The A, A. fire is controlled by 
ifie 1 70. The values can be 
cfurvged to make the gan^ easier 
or harder, but the 1 .6 seemed a 
good compromise. Line 180 
again puts in a PAUSE to keep the 
routine the same, whether the 
guns fire or not. 

The variable HITS in line 1 90 
cfiecksto see i1 all three guns hkave 



been destroyed, and if it f IrxIs that 
they have, increrhehts tha score, 
and then brarvchK to ctear the 
grour^ and print a new battery. 
The rest of the rrtain program 
prints your score aftei you have 
lost all v^r aircraft. 

Tha BOMB DROP routine 
prints the bomb if Fl is set. If the 
bcHTib hits the Qfourid, Fl ts reset 
for tf>e next keypush. 

Tfie check, to see if you have 
hit a giun. us^s the ATTR function 
in lir^ 340- The ATTRibute call 
returns a vakje — in binary - 
wfrich depends on certain condi- 
lionsi 

The MSB {bit 7) is for FLASH, bit 6 
is for BRIGHT, bits 5 to 3 for 
PAPER colour and bits 2 to O lor 
INK colour. 

In case of the gun. it is not 
f bshing, and is nomial brightness, 
so bits 7 and 6 are at zero The 
PAPER is white, so bits 5 to 3 are 
alt ones and the INK is red. so b^t 1 
is 1 and bits 2 and O are zero. 

This 0ves a BINOO1 11010 
whjqh, when converted to 
decimal, gives 58, H the program 
returns 58 at lir>e 340. it branches 
to 400. the SCORE and BANG 
routine. This causes the guns to 
explode . . . and increments the 



score. 

The A. A. routine caHed by l»ne 
1 70 puts a flash on the screan, 
and checks if it coincides with the 
nose of the aircraft. If it does, it 
calls the SHOOT DOWN routine at 
fine 600. 

SHOOTDO WN makes the air- 
craft crash, flashing as it does so. 
The flash is confined to the pJane, 
as it is locaMy defined m the PRINT 
statement, and therefore ends 
with the statement. 

A PAUSE follows, to atk>w 
you to get your breath back, 
before the action starts again. You 
get six aircraft to try and destroy 
as many guna as you can 

If you want to make changes 
in cdouf. or to the A. A. fVe, the 
only line you f^ve to be careful of 
is 340 with the ATTR function 
call. 

If you change the sky colour 
(PAPER), or the gun colour IINKL 
you will have to work out the cor- 
raspondir^g ATTRibute, referring 
to paga 1 1 6 of the manuaJ. 

Another thing to watch js 
whether the keyboard is in the C 
Of L mode for the bombdrop. Tve 
niade tfie program run for the C 
mode, but hne 140 could be 
changed to read both by changing 
It to: 140IF1NKEVS - 'M'QR 
INKEYS - "m" THEN LET Fl - 
1. 




PROGRAM USTING 



l-ET GUNS^e 



L.E 



ie GO SUB iQOd 

Se BORDER 9: PRPER 7; Cl_S 
^-.^^'r,^^" L = i4. TO Si: FOR Jt© TO 
T a: NEXT l'^ ^'^' ^^*^ *;"i^ N^X 

40 LET TOTRL^B 
T T=6 

50 FOf? G = TO 5 

SS pftJtiT PIT IF-. .7; f^fiPEfk *. INK 
0; '*FLj^!>ie5 i^EFT '-jr-G 

60 Din tJkOi : LET H=5. i„£T PI ^O 
: LET HiT3=S 

70 FOR L=l TO 3 

80 LET W = INT (Rf^D»a4} -i.^, f^L-H N 
=1 TO J 

65 IF U=Q(NJ THEM GO TO S0 

67 NEXT N 

90 LET Q(LI=U; NeXX t- 
1«0 FOR L=l TO 3; FRIj^FT f9T i3 ^ O 



lis 

14-© 

1&0 
173 
TO 
1€10 
190 
Tfll_ + 

210 

220 
24.0 

L.; " 

RT 



INK S; •'^" NEXT 1_ 
FUR P=:28 TO STEP -1 
PRINT RT 3,P: INK O : * 
BEEP .005,-10; BEEP -005^-4- 
INKEy*="n" THEJ4 LEIT Pl=l 
Fl-0 THEN PRUSE 3 
Fi=l THEN GO TO 300 
RND* C5-HITSJ > l^e THEN GO 



LET TOTftL=?TO 



if 

IF 
IF 

Pi=lUSE 2 

IF HIT5=3 THEN 

1. \30 TO aA0 

NEXT P 

PRINT RT 3,0;" 

GO TO 110 

FOR L-0 TO 3Xr PRINT AT IS. 
" : RT 13^LJ " ". NET-^F 1-. PHlffT 

3 , F ; " 
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24.S Xf^ MXTS = 3 THEH OO TO SS . .,^ 

260 PRINT RT IS ^7; PflPER *; 'GUN 'jirv^jC* ' 

5 DESTROY EC' " ; GUNS iit-^A^^ \ 

27© PRINT RT 17,2, PV^PES 
TERItj DESTKUYED ";TDTRL 

231? PRINT RT 1S^7; PRPEFi 4-; "RHO 
THER GANE VV'N" 

283 IF INKEVS = """' THEN GO TO 2©3 

aa4^ 11- iNKEY$ = -y' then go to 30 

299 '3TOP 
3Ct0 REM BOMB DROP 

31P PRIT^T RT ^i-l.P^^l,■• "iRT M,R 
, INK ©,***■' 

THEN PRINT 



H=ri.S THEN i_ET 



330 1_ET H = H-H. IF 

Pl^O. PRINT rtT H-i^P; INK 
: LET H^B 

34-0 IP PJTTR rH^P-1) s©B THEN iSO 
TO 4.OG' 



4.00 KIZTI SCORE AND BANU 

4.10 PRINT RT H.. P"l; FLfiSH i^ 
K 3; "■" 

4.lfe BEEP .a. -10 ^ , _^ ^.,^,1^ *- 

4.SO LET HITS=HITS + 1: LET GL'NS =G 
'JNS + 1 

4.S0 GO TO 170 

500 weM ACK/ACK 

51» LET R=INT tRND*25) 

SS0 PRINT RT 3,R; ink &> FLASH 
1; •■» ■ 

53e XF R^P THEN GO TO e-OB 

5*» PRINT RT 3^R;" *" 

550 FLRSH ©: GO TO 20*3 

600 REM SHOOTDOWN 

610 rQR L=3 TO 13 

62^' >-HlNT Hr L,P; FLH-:?!! 2; i-NK 



fe30 PRINT ftT L-lj.P;" 

64.0 BEEP .1,L+S 

eS0 NEXT L 

670 PRUSE 500; LET Fl © 

6S4^ HUR L=0 lO 31: PNlNf 
L; " •' : NEXT L 

690 GO TO 250 

100I REM^ GRAPHICS SETUP 
1010 YuR R=0 ro 7 

10S0 READ O: POKE U5R '"fl" 
ERO G: POKE USR "'B"+R^D 



l«g».>^ggKg 



fctnc 



P3KE U3K' "l^"4'f9jt>. 

104-0 t-l6£XT R 

1050 FOR l=i:=0 TO 7. RE«£> D 

"JSR "E"+R,D: NEXT H 

1060 RETURN 

1100 DATR 0.0,12.0^0.0,23^60,1^2 

24. , 60 , 24 ^ 3 , 255 ^ 252 ^ 60 

1110 DRTR 31,255^252,60^63,255,3 

53 . 24. . 2" 1 , 254. .. ^ . . ^ . e . ei 

1120 DRTR 1,2^4^©. 16,4 0, 30. 2SS 



141 3.3^ 



+A^I>: R 
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MAIL ORDER PROTECTION SCHEME 

If you order goods from Mail Order Advertisers m this 
magazine and pay by post in advance of delivery, this 
pubNcalion wHI consider you for compensatiorr if th© 
adver^ser should become insolvent or bankrupt, 
provided: 

1 You have not received the goods or had your money 
returned; and 

2 You write to thepuWisher of this publication explain- 
ing the position not earlter ihan 28 days from the day 
you sent your order and not later than 2 months from 
that day. 

Please do not Vi^ait until the last moment to inform us 
When you write, v^e will tell you how to meke your claim 
and what evidence of payment is required 

'i^e guarantee to meet claims from readers made in 
accordance with the above procedure as soon as 
possible after the advertiser has been declared bank rupt 
or insolvent to a limit of £1.800 per annum for any one 
advertiser, so affected, and up fo E5,400 pa in respect of 
al^ tnsoivent adveritsers Claims may be paid for higher 
amounts, or when the above procedures h^ve not been 
complied with, at the discretion of this publication, but 
we do not guarantee to do so in view of the need to set 
some limit to this commitment and to learn quickty of 
reader's difficulties. 

Ttiis guarantee covers only advance payment sent in 
direct response to an advertisement in this magazine 
[fiot, for example, payments made in response to cata- 
logues, etc. received as a result of answering such 
advertisements)! 

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED. 
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ZX Business Software- 

FOR SMALL BUSINESSES AND THE StLf EMPLOYED 

Business Bank Account: thrs program enables you to 
make debsts under 1 1 subheadings Statements include 
totals of alf subheadmgs £875 

Sitet Day Book: for ail your invoices, this program will 
enable you to prepare statements of outstanding 

invoices Program will atso calculate VAT £8 75 

Pur^hatt Day Book] keeps a complete record Of ail 

your purchases under 11 subheadings. The program 
Will also calculate and deduct VAT £9.75 

Quarterly Analyftia: quarterly totals from Bank 
ftcceunt. Purchase and Sales programs can be 
analysed with this program. £4 75 

All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
refurns and annual accounts for your accountani 
These programs can also be used by companies not 
reg fof VAT, 

iyiineti Pacic: ind. Bank Account, Sales and 
Parcnase programs. £25 

Please specify memory size when ordering for your ZX 
SPECTRUM or 2X81 

All prices include VAT, Post & Packaging. Fof details 

MndS-A E. to: 

TRANSFORM LTD.. 
41 Keals Ho.p Porcheater Mead, Beckenham, K«nt. 
Tel: 01-658 1661 
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HILDERBAY LTD 

Professional Software 

48K Spectrum Software 

GOLD: popular aavunijie ga^r^e now nn 4ttK ^pdcirum £8 

PAYROLL: «£2S until further noticel 

• Up to SO employees on one file 

* h^eel$ a Li inland Revenue Tests 

• Hourly weekly, rFKjnlhiy 

* Very ^?3Sy to use 

• Ailta^ codes N i rales pay levrels 

* Lasi mmufe overtime, etc . no problem 

• All daia siOfed for next payday 

* Siriciair Or oi^ei pnnief may be useif but is not essential 

• PaysJips. liSE Off payments, com analysis 

* UMiOUE teaiure can compute gross p^y and deduct ioi^s 
from net pay it des'^ed 

(Also Apple It Payroll £flt ZXSt Payroll, £2S) 

STOCK CONTROL: £25 jntil further nOtiCe) 

« Typcal cspac% 1500 stock lines 

* FAST^ locate, add, delete, ime by name in undet 2 seconds^ 

Profffam foads m 1 minute, fyii list in 3 

• Sia ndard inf ormaTfon name, lype code ^kippNer code, stock . 

re "Order revel, unit value, plus texE informatiDn 

• Value Qi tofal ^lock ct any ime displayed 

* Slock lists ot all lines. Of lines wiiti the same suppler of type 
code Of tjndef slocked hnes pnnied Total value prmied 

lAisossmilarZxei StOCh Control 400lfne&inl6K.20lMm4aKE2S' 

ZX81 Software 

GOLD: ^'w £5 fbut in^ WK pN^e na& t>een wOii) 
PAYROLL. STOCK CONTROL as above 

BEAMSCAN: BM A SF diagram^ fo^ Simply suppOfled bear^ ^ifh 

..£■ ro 99 point, yniform, and Tapef^d loads £25 

OPTiMAXi Uaximise pfor^l. mimrnkse ccsl for mi)(ine. resource 

afciocauon. and omer problems. Lip to T5 vafiaWes and conslr aims 

£40 

TIME LEDGER: A nymttef Qt people are workirbg al diHeteni rales 
fat several d*enis Sort ir alt oi^ with Ibis usely* program^ £15 

CRITICAL PATH ANALYSIS: SOtvos SOQ-aciiviry netwOfi^ M 6K) 
OjfaMans, cosis may nen oe mciditfed tli 

BUDGET^ Keep irack oi expenses undef SO headings over IZ 
montiis Compare m\h, biKiget plot spendirig and overwinding 

Olc (Iwo prooTams) £15 

FINANCIAL PACK h Mongagc? Loan i msr^rmefkisi VAT £0 

OTHER HEMS 

LOADING AID; simpte bur u^lul devtcei. rna^es loaOhng micro- 
compyters irom tape easy' tSJXS 

Tape recordtf: s<rnpi« unit suitable for ZXSt. Specirum etc 

■ --ivTi .^r-.i acrnistec! fDr computer use £22 + £2 postage 

Appl# II Bookkeeper: keeps Petty Cast^ or Other DO04^ tntro 
diiCtorir price £35 App^e II Demo disc £13.60 

Programs { except GOLD) nave manunFs ii to 4S pagi?s M\ 
Prices jndude VAT. posr free Acce&i accepred COD t2 em% 

Damaged tape* replaced tor V (faulty tapes tree) 

Hilderbay Ltd 
Professional Software 
8/10 Parkway 
Regents Park 
London NW1 

Tal: 0V4SS 10S9 ^no-A r. T&Im: 22870 

Dealer enquiries toi 0i-53i 9833 lansii^efirtg mac^^ne wnen no! 

amended ^ 
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Programming 



Structured 
programming 



Although the art of programming is not a 

discipline with a long history, a consensus has 

grown up regarding the merits of writing 

programs in a structured way. in this article, Tim 

Hartnell briefly introduces some of the key ideas 

of structured programming. 



You've pfobabiv go*^ through 
Mver^l stagM as you develop 
your programming skills. Aft^r 
the first, bfief stru99le with 
BASlCt you suddenlv dis- 
covered you could, after a 
fi»shion, write programs whhch 
ran. They may have locked pret- 
ty convoluted when you looked 
at I heir listings, and friends may 
have needed a dmailed e^tpiana 
tkjh from you before Ihey knew 
what to do when running the 
programs, but a! least they 
worked. 

There comes a stage when 
V<Hi decide you're going to have 
io do berter than that, BlU while 
you may be vaguely dissatisfied 
with your programs, you may 
not have much idea of how to go 
about becoming a better pro- 
grammer. Here are a few 
guidelines which may help. 

First, have a look at a prin^ 
tout of your listing. Programs 
linked by REM statements took 
better, and are easier to unders 
land when you return to them 
after a break. Of course, shor^ 
tage of memory may preclude 
the luKury of REM sTatements, 
but if you have the memory , you 
Shoutd include them. REM 
statements filled just with a line 
of asterisks can prove quite 
useful in separating each major 
section of the program. Examine 
any unconditional GOTO 
critically. Too many GOTOs 
leapfrogging over other parts of 



the program s^ow a lack of 
directed thinking, make pro- 
grams run more slowly, and can 
make them almost impassible to 
decipher. 

It is very good programming 
practice^ though not the moat 
memory — efficient way to go 
about writing a program, to have 
each of the main sections of the 
program (like the one which 
assigns the variabtes at the 
beginning of a run, the one 
which prints out the board, the 
one which works out who has 
won . and so on] in separate sub- 
routines, Tbe beginning of a 
board game program couki well 
look (ike this: 



10 


REM •NAMEOFPftO 




GFIAM' 


20 


REM ASSIGN VARIABLES 


30 


GOSUB9000 


40 


REM PRINT BOARD 


50 


60 SUB 8000 


60 


REM HUMAN S MOVE 


70 


Gosge 7000 


80 


REM COMPUTER'S MOVE 


90 


GO SOB 6000 


100 


REM CHECK IF GAME 




OVER 


no 


GOSue 5000 


120 


GOTO 50 



As you can see. thh ensures 
that the program acluafKy cycles 
through a continu^ous loop over 
and ovef again, uniil the pro- 
gram terminates within the 
XHECK IF GAME OVER" 



sut>routFne. You can actuatly 
write a series of fines like these 
before you start writing 
anything etse, and even before 
you know how vc»w a^^ goirhg to 
actuaUy perform some of the 
tasks within the subroutine. 

Then you can write the pfo- 
gram module by module . mak- 
ing sure that each module works 
before going onto the next, l! us 
relatively easy to debug a pro- 
gram like this, and far simpler to 
keep an image of where 
everything is' when you do this, 
than when you just aifow a pfO- 
gram to, more or le^s, write 
itself. 

The listing should be. then, 
ais transparent as you can make 
rt, both for your own present 
debugging, and for future 
understanding of what bit car 
ries out what task. The output of 
the program fihoukj also look 
good. Again p if memory is not a 
problem, make sure the display 
is cle^r and uncluttered. Use 
blank PRINT tmes to space it out, 
use rules of graphic symbols or 
whatever to break the screen up 
into logical sections and so on. 
Once you have a program work^ 
ing satisfactorily, it is worth 
spending extra time on the 
subroutine which controls the 
display. Here you'll apprec^ate 
again the advantage of having 
all the display handling in one 
sut^routine, as it will be easy to 
know where to go to enhance 



the display. 

Of course, as we live ki a fff 
from ideal world, it is unlikfilv 
that every smgle display conv 
mand can be contained within 
one subroutine, but if you aim 
towards that end, it will make 
subsequent working upon ih& 
program much easier than ft 
might be otherwise. 

You can make the program 
even eas^r to read by assigning 
expire it variable names to ths 
numbers which refer to the sut 
routines. By this I mean, in the 
case of the enample givefi a little 
earjief. that you assign the value 
of 8000 to a variabie called 
PRINTBOARD and 700O to a 
variable called HUMANSMOVE. 
Then, the main loop will contain 
lines like GOSUB PRINTBOARD 
and GOSUB HUM ANSMOVE so 
you know exactly what the sub- 
routine call Will generate- You'll 
see this i^rr the progfam SQUASH 
which comes at ^ he end of thjs 
article in which the things th« 
program does include moving 
the ball (LET M0VE8ALL - 
550), assigning the variables at 
the beginning of the game 
(S£TUP}p and moving the bat 
(MOVEBAT). This makes pro^ 
grams very easy to foltow. 

The "structured' approach 
outiined also helps you realise 
antother aim of a good program 
" to do what you expected it to, 
every time you run it , You should 
write a program so that^ even if 
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10 REH &QURSH 

1^ rem rfter progrhm by 
tJEREMy rust on 

aO REM MOUE BflT WXTH 2 RND H 
KEY 3 
UET nO'JEBRLU =550 
LET SETUP ^3O0 
LET MOUEeRT=-tS0 
LET MXGM SCORE-© 
LET SCOnE=r0 
GOSUB SETUP 
RE fl « it ^^ -it -^ # # # ^ -i^ ^ 
LET 5C0RE = SCOREHh INCREMENT 
LET fl$^rNKEY» 

IF Rt = '*Z" OR f\% = ''tV* THEN GO 
5UB MOUEBRT 
14.0 GOSUB MOUEBflLL 

PRINT RT 19.B+lliB» 
GOTO 80 

REM ***#*####*# 
REM *# SET UP »# 
LET X=l 
_FRINT HT 1Q>10; 



3S 

50 
60 

ao 

110 
130 



150 
160 

310 
35 ( 



330 FOR T~& TO lO 

34.0 PRINT RT T + 10,10;"! 
01 30; '*■'- 

3SO NEXT T 

3eO LET B»="* ■ ■* 

330 LET Y=l 

365 LET L==l 

39© LET M-1 

400 LET B=10 



|"^;RT TH^l 



4-10 

420 
100) 
A30 
4.50 

4.30 
URN 

RN 
510 

520 

530 

50.0 

S50 

S70 

580 

L--L 

SQ0 

BOB 
610 

eaa 

625 

ORE 
S30 



PRINT RT 19.11+B,B* 

LET INCREMENT =207+ INT (RND# 



RETURN 

REM *4t^####**** 

REM ** MOUE BRT 



« * 



IF R» = "M" RND B = l& THEN RET 

IF R$^^^Z^* RND B = THEN RETU 

IF Rt=:"M^' THEN LET B=E + 1 

IF R$ = "Z** THEN LET B=B-1 

RETURN 

REM -«^##*#***-i'*# 

REM ** MOUE 6RLL ** 

PRINT RT 11+Ypll+X:"' " 

IF L + X>ie OR L+X<0 THEN LET 

IF M + V>8 OR M+Y<0 THEN LET 

LET X=X+L 

LET Y=Y+M 

PRINT RT 11+Y,11+X:Q 

IF Y<>a THEN RETURN 

PRINT RT 6,7;*^ SCORE IS " ; SG 



RMO Res CB-X) <=E THE 



IF Y=3 
N RETURN 
64.0 PRINT ^'END 
660 PRUSe *£* 
6 70 CL3 
63 RUN 



OF GHME^" 



you ere not present when a 
triflnd d&cjdes to run it for the 
first time, it performs as ex 
p^ted. This means not only, of 
coijrs*, That ft is properly debug- 
ged, but that the instructions 
(which can be contained within 
the ASSIGN VARIABLES sub- 
routine) are clear and complete. 
The user prompts should be 
ckear, so the human operator 
knows whether to enter a 
mjitiber, a series of numbers, a 
lA/ord, a date, a mtHture of fetters 
and nuTTibers, and so on. The 
pr^rarri has to assume that the 
orperator is a complete diot, and 
that nio matter how ciearty the 
instruct Fons and /or user pro^ 
mpts are stated, he or she will 
attempt to do things the wrong 
W0V- A classic e^ampie of this is 
the entering of dates. Mug 
6ips\ as the routines to reject 
erroneous input ffom the 
operator are called . should be 
let up to reject a date being 
entered in a form which the 
computer cannot understand 
liuch a^ the month before the 
day) or which is clearly wrong 
isuch as entering the 32nd of 
FetHuary). You should ensure 
ihat, no matter what the 
Qpflrator does, the program does 
not crash or otherwise 
rmibeheve^ This can happen if 
the program was expecting a 
numerical inputs and the 
operator tried to ertter a letter or 
5 word, or hrt E^JTFR RETURN 



without entering anything at aH, 
You can get around this by 
always allowing a string input, 
going back for another input if 
the empty string is entered, and 
taking the ASC, VAL or CODE of 
the in put t o tu rn it into numerical 
form. 

Oocumentation is an area of 
programming which is often 
negiecfed. It is virtually essential 
for a program which is intended 
for publication, arxJ most ad- 
visable for Jong programs which 
you've written for yourself. At 
the least, the documentation 
should include a list of variables, 
an explanation of the program 
structure (which should be easy 
to do if you've followed the 
modular' approach advised 
earlierK and brief instructions, 
especiafiy if the program iiself 
does not contain instructions. A 
sample run showing the kind of 
inputs, end the nature and 
lay out of the p rog r am out puts , is 
also useful. 

Your program should run as 
quickly as possibie. Every time 
there is a subroutine or GOTO 
call, the computer must search 
through the whole program, line 
by line, to find the specified line 
number p so placing often used 
subroutines near the beginning 
of the program will speed them 
up ffactionally- That is why the 
instructions are often pEaced 
right at the end. You do not want 
the computer to have to wade 



SCORE IS 1554. 




through the initialisation and in- 
struction lines every time it has 
been told to GOTO or GOSUB 
looking for the destination, or 
return line number. 

Define often used variabfes 
first, so they will occupy the ear- 
ly slots in the variables store. 
The computer will search the 
store only until it finds the 
variable it wants, so there is no 
point in getting it to iook at more 
entries than absolutely 
necessary. 

Finally, and this is by far the 
best way to test a program 
you've written, call in a friend 
arvd Sit him or her in front of the 
TV, and tell them to press RUN. 
without you saying anything, 
and just sit back and watch, (f 
there is any hesitation, or the 
program hiccupSp you have 
more work to do. 



In summary, then* 
Use REM statements 
Make program listing neat 
and logical 

Use structured programm- 
ing techniques, controlling 
the program through a loop 
o( subroutine calls 
Examine unconditional 
GOTO commands crtticaKy 
Make output dispJay attrac- 
tive and clear 

Ensure all user prompts are 
clear 

Add 'mugt raps' on all user 
input 

Document your programs* 
even if you just make a list 
of variables 

Make your program run as 
quickly as possible 
Test programs by atiowirig 
someone unfamiliar with the 
program to run it 
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software 



Keeping things 
proportion 




Tim Rogers of Richmond turns his 
programming skill to solving the problem of 

messy word output. 



This 'proporiionalspacing'^ pro- 
aram not only ensures that 
words are not &plit on the end of 
tines, but also 'pads out' each 
line in order to use ali 32 
characters across. 

You jus! type in each word, 
pressing NEWUNE'ENTER m 
stead of Che space key between 
the words^ and the text will be 
seni to Ihe printer from time to 
time. 

You can correct mistakes 
within individual words by us- 
ing the 'less than' sign^ When 
you've finished, press the 
'greater than' sign, and all the 
remaining words will be 
printed . 

This program should give a 
more 'profe^sionar look to your 
le^t. 



PRO POR TIO NALSP ACINGPROPOR TfON AL SPACING 
PROPOR TIO NALS PACI N IGPRO PC RTION SPACIN 
P RO PORT lONAL SPAC ING PROPORT ION ALSP 
PROPORTIONAL SPACING PROPORTIONALSPACING 
P O R P OR POR P O RPORPORPOR PORPORPOR 
TION TION TIONAL SPACING PROPORTIONALPROPORTIONAL 
PROPORTI ONAL SPA C I N G PRO PORT ION AL SPACI N G 
P R R T I O N A L P R P RO ING SPACING 
PROPORTIONAL SPACING PROPORTIONAL SPACING 

PROPORTI ONAL SPACING PROTIONALSPAC 
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""PROPORTIONAL SPACING' 



1» 


LETT B»=s"" 


2a 


.LET f*»-"" 


3d 


PRINT R$ 


4.8 


PRINT RT 15^0; B» 


50 


PRUSE 4E4. 


60 


POKE 16437. ass 


70 


LET C»=INKEY« 


60 


CLS 


90 


IF C* = ' <" THEN GOTO 130 


95 


IF C * = *■>■' THEN GOTO 340 


lie 


IF CODE C$ = 11S THEN GOTO J.5 


LET R1I=R«+C» 


ISO 


GOTO 30 


130 


LET RS=ft*t TO LEN fi»-l> 


140 


GOTO 30 


150 


IF LEN IBS4R>) +1>«0© THEN G 


OTO : 


1.90 


160 


IF Bf = ' ' THEN GOTO 320 


170 


LET B«=6$^- "+H* 


160 


GOTO 20 


190 


LET R-32- -LEN B« 


S00 


IF ft=0 THEN GOTO 310 


S10 


FOR B=l TO UEN B% 


230 


IF BSKBt <>" " THEN GOTO 300 


230 


LET B*:=B* + '* " 


£4.e 


FOR C=LEN B« TO B + 1 STEP -1 


£50 


LET B* CCi -B»IC-1J 


260 


NEXT C 


270 


LET B* (B> =" " 


S80 


LET R=fl-1 


ees 


LET e=B*& 


S90 


IF Ri0 THEN GOTO 310 


300 


NEXT B 


305 


GOTO S10 


310 


LPRINT B$ 


3SO 


LET B*;=Rt 


330 


GOTO £0 


340 


LPCfINT B* 


350 


LPRINT 


3&0 


RUN 



10 


LET &»:=*'" 


&0 


LET R» = "*' 


30 


PR INT (< S 


40 


PRINT RT 15,.0i&* 


50 


PRUSE 4E4 


60 


POKE 164 37.- S55 


70 


LET CS=lNKEy* 


80 


CLS 


90 


IF CJ="<" THEN GOTO 130 


95 


IF C%-">** THEN GOTO 340 


100 


110 


IF CODE C$=ll& THEN GOTO IS 


LET R«-R$+C$ 


1£0 


GOTO 30 


130 


LET n» = R9if TO LEN R$-l> 


140 


GOTO 30 


150 


IF LEN iB«4R$) 4^1> =3S THEN G 


OTO ' 


190 


160 


IF Bfs'*" THEN GOTO 320 
LET B* = B» + " ■•+Rt 


170 


180 


GOTO 20 


190 


LET R^o; -LEN e» 


£00 


IF R=0 'HEN GOTO 310 


Sl« 


FOR B-1 TO LEN B% 


aeoL 


IF B* tB> <>■■ '■ THEN GOTO 30P 


230 


LET B«=cB« + " •' 


240 


FOR C=LEN B$ TO B+1 STEP -1 


2S0 


LET B» tCO :;B»(C-1) 


260 


NEXT C 


270 


LET B* (B) =" " 


880 


LET RsR-1 


ses 


LHT B=B + ii 


290 


IF fl=0 THEN GOTO 310 


300 


NEXT B 


305 


GOTO £10 


310 


LPRINT B% 


320 


LET G«=R« 


330 


GOTO 20 


340 


LPRINT B« 


350 


LPRINT 


360 


RUN 



84 



ZX COMPUTING OCT/NOV 1982 



Software 



Surging away 



Into space 

Also from Tim Rogers 
comes this 1K 
'arcade game'. 



J 






EEH 



I 



<n This program, you ar& tfyinQ 
to avoid some very weird, stab - 
like asteroids. Your ship ties a 
shield which nieans you cannoi 
get blown up by oncoming 
' slabs' - 

However, you are pushed 
up the screen by any slabs with 
wtiich you come into contact, 



and thus the aim of the game is 
to stay on The screen as long as 
possible. 

The lower down the screen 
you are, the t^ore points you 
score. 

The ufiuel line used to 
delect when your ship is about 
to strike something (PEEK 



16398 + 2S6*PEEK 16399) 
has been replaced by a tiny 
machine code routine in the 
REM statement. This REM 
statement is seven bytes long 
(that is there are seven 
characters after the word 
REM). They are (in decimall 42, 
14, 64. 78, 6, Oand 201. All 



but CHR$ 78 can be entered 
from the keyboard, and so 78 
has to be POKEd in at line 20. 
You move your ship to the right 
by pressing any key and it drifts 
to The left when you release 
your finger, 



1 REM E : RNO^J^ TRH 

5 LET Hsl 

lO POKE 1&517.7S 

IS LET S=H-H 

20 LET U = 1C» 

25 LET T=£0 

30 LET r^=U 

JV0 PRINT nr u.p;" 

5C* LET P=P-H.''H* iP>HyH3 

60 LET P=P+ (INKEy*(>""J *2* fP<T 

55 5CPOLL 

7® PRINT AT U,P; 



16Sl4.=COOf 



80 IF USR 
LCT U=U-H/M 

90 IF U=H-M THEN 
PRINT AT U .P. • 
PRINT f»T CODE 



THew 



100 

MB" 

130 

2S0 
830 



^ee 



GOTO 



LET S=S+U 

GOTO 4.0 

IF H<S THEN LET M=S 

PRINT RT U., P; ■* SURGE" 

PPUSE A-E.'t 

GOTO XS 



S.H 
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The ultimate 

SINCLAIR ZX 81 (16K) & SPECTRUM 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been watting for/f 

Cassette based 

Clear "menu" operation 

Facilities include ^ort, search, Irst, delete, change, tpial numeric field, save and load file, line print, etc. 

Complete with cfemonstration file and full instruction /application leaflet. 

Requires 16K Ram pack. 

Applications Recipe file 

Stamp /coin collections 

Inventory Conirot 

Employee Data 

Record Collections 

Magazine ariicle catalogue 

May be used for any application whare fast access is required to stared information 



Access accepte^d 

Send cheque or P.O. or credit card number to: 

GEMINI fVIARKETING LTD. 

9 Salt^rtOR Road. Exmouth, Devon EX8 2BR. 

Or telephone us with your credit card order 
on Exmoulh (03952) 5a32 

DESPATCH BY RETURN 



ONLY 

£5,95 FULLY INCLUSIVE! 






<^ 






TGK SPECTRUM > £42.50 = 41tK SPECTRUM 



32K RAM BOARD 







ONLY 






ir^fii UK * 






f(Tg 'rr ..- st-f C rPlV Qflri *■ r^." iC 



Econro TECH leK ram pack 









e4K RAM PACK 



r r .■ vi' j; " ' 'J 



IBK RAM PACK 



£«t' 



- V - 





ZX SPECTRUM SOFTWARE 


SUPERDRAWIi £5.00 


SUPERVIEW46 £5.00 


1 • T6K Spectrum graphics pack 
• FtiW screen high rewlulioo 


Li S3 Of feaiures 

• 4aK Specrr urn pet %cn$\ view- 
daia 


COPOUf 

* Moving cyfsor conlfoJ 




P^ge creahon win mo 
cursor 


• Large aipna&ef isciiify 




Large sipr^attef option 


• Pctures savec* on cassetie 




4S full screen t^o colour 


• Automatic Slide show 




pages OR 


C^liO^ 




24 luK scf^J'en lull ceiou^ 


• Menu drrven easy Toaperatt 

crasti proofed 




pages 

Random page fec«ll 


• Documf nieo !o usual ny^h 
Video Software standard 

• Demoreaifalion s^de shovw 

• AufdiO commeniary on te- 
verse of cas^ite. 


• 


Conimuous page folate 
Print option 

Fgij Qijepaiing marruaf to our 
usMai standard 

Audio commeniBFy on fe- 
vers^ of cassette 


vmCO SOUWARE LTO. 




Pfices inciu^Sf VAT. P. & P 


Slone Lant. Klnver, 

$tourbrfcc|g«. 

W»t MKdlsndi DY7 6EQ. 




immeiliate ctehv^ry 



m 
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Gimtt to Play qfi your ZX Spectrum 



r2 50 



iS8N0 906at?28 3 



Computer Purilet: Fqf Spectrum and ZXS1 



WM 



fWf^0 906Sf2 2/B 



Eaiy Proqrimmmg for the ZX Speclrum 
Ian Sieviiaa & Rntosn Jone^ 



«3S 



fSSfSf a 906672 212 



Fuither Pr&grimmin^ ^^r the ZX Sp^tmm 



f/.5£? fap^fOtt^ 



IS&N0$0mU24 



Spectrum m Edy cation 



PubUihedtv: 



Ejiy PrQ0irftmrriin9 for th^ BBC Micro 



£* J5 hp^rox) 



iSBf^(^90£^f2 2I 6 



FyrtMi Progamming for the BBC Micro 

Alan Ttifif^ 7|- 



f / SO idPtifOK^ 



iS8f^0 9€6Bi2 2i^S 



Machine Code and better Ba%ic 

mr ih Nn4?dusiii»nii<di pF»graFn by Eric DtH!Sori 



£r§Q 



$S&f\f0^O68f2 m€ 



Thfr ZX81 Add On Bocik 
r' .'«n Hillon 



f6 50 



iSBf^0 906Sf2 !9 4 



PEEK, POKE, BYTE fit RAm 
Basic Progremminf for tl?ie ZX81 

bv Ian StCiVarT ^ Rad'n juiK^ 



t4 95 



/SffWffWfitf? fPB 



Shiva Publishing Limited 

4 Church Lane, Nantwich, Cheshire CW5 5RQ 
Telephone: (0270) 628272 




ZX81 {16K) Educational Softare 

'O' Levels next year? 

Revise Maths and French using your ZX81 

LfVEL MATHS CASSETTE - 10^) pfograrn* fft»T progf^n 
^^ei and mn. Jnd and 3f<i iKog^ama vn iim«j t^ts i/*n^ tfa na i aiwt 
'-^|i4fi» fipfTi tii« 0' bvel syttiHiifi. Hiip mne nplaFwifirvt art giTven 
■^NfHp appf DpMtit. 

O LEVfL FRENCH CAMiTTE « 1l*f^l pM^a^itm Fi^it 2 progfafrrs 

i'l? E«jch a-TKl 1-Bit yr^mmif Ol^rdmg Pfogrifiit 4,g and G arff 
cqmp#itifln»iv« vocab^jtatv fftfH 

HAVE FUN ^Th an educdfhon^i QUIZ - 4 H6KI pfY3^|tair4 on Gaiifital 

Knowledge ^Mf^rnfig. Engliih irnd Matht. All quaitifmi um RND 

ALBO AVAILABLE, 

JUNEOH MATHS % iB-M yea' it — Long Mulli[>lication Long Qi virion. 
■ .gntsi Common Faelor Lowesi Commofi Muli^ple Fractions 1 ( * * - j, 
fracliont £{* 4 'i 

JUNIOR MATINS t*,nft ^Hfil - AibH, P«tNm«i«ft. Sirhplt EEtuatPQn^. 
f^tfc^niay**. S*Ti, Venn Opagfama. 

JUNtOH ENGLiSH 1 l8 13 yeanl -- Maanngi 1. M««iifipg» 2 Ihardatl. 
F*arti oi Spa^K. ppovefnt, Sirruiei. An*^aA^. 



iUNIOF^ ENOilSH t IS 13 wfFii - imo^rv Opfmitaa I, 0pp9#tei ^ 

iKiFdofl. Gi^otjp Tflfmi. OUfl Wo*d Qui, Sptt1»riga. 

ARITHMETIC FOR THE UNDf Ar» - Add. SubtfiCf, Mu^iply D»vid« 
H DWi Fof entfy of unilf tir^^ Numljeri m large tycw Balloon lifftO^ 
when enousn i^jms correci 
f4 50 per cflwelTe of send ue for calftlogue to: 

ROSE CASSETTES 
148Widney Lane, Solihull 
West Midlands B91 3LH 

Ofi/i sofiwsrt Aa5 rtc^fvad good r^vi&ws in "Vuu^ Computer' 
§n(f "EdiiCAt*ofi3f Cornputfng" and ts t/fdud^ m ttw MUSB 
Lti>f9rY of £duc»ttons^ So/fvv»/# 






ZX81 S|HH;ii*iiiii 

16K 

MANAGEMENT GAMES 



AIRLINE 

'. .!■ . ^■,:-, jvilti Bmi^sh Ait Arsyij'' Voy m^\ decide On the "_ i . 

I ' - 'srp frheTNfr m ih/^ op cKartirf wnethr to erTt&r mio a loir - /. 

■ ; ^ an^j !ho levels ot jtaHirg ^n^ m^cn^eoanco Prob**ms c-^ 
cognief^ are W* deminoi. str^iiei csnceiied iHjtift Niiac^i ano ait<;^aii 

AUTOCHEF 

49 MD at a Caief ir\g ConifiLariy yDu> musi n^QOE^aTe tOF l«ai«s. e»Kideon menu 
-*T«. Jevefl oi «ag^ ^idvetrjing end e^viderKfS £*cii y«er yoi^ rrnist pri^ii -: 
nAaliCsn rale vou S'^e asso gcven opiiorts on cons^rvfiems of A^nos :r 3 
I ud aiid loafi o^ftracis YOu vwii te matte lom^gn if youare nof sticces^-u 

Ttwe a^e 3 leveif at difficuny 



PRINT SHOP 



Ymi uwf^ 3 fmaii fKiriiing ^^Tupany and are r&qu^fM to decide on la "^^ 
numlwj an^ typ^ ol SfaH you tmplOy and *t*en to riCJ'^a^ or reduce sla'' c 
me amouni and s^pe d^ paper ^ou slocn ic) the rt^ee^ m *fiicti lArwik ^ 
5c*TeduJDd 1*11 the qyolatiOn Igr eacJi Ar^ yOii flfi fef^1rep^enl&u^'? Test -rOu' 
business acumen to the um^t^ Thefo are 3- leveif ot diHicgiiy 

Th#se vrmjflfluo^ are reaiisiic and are not cmlvryn iopiay By**'** "^ ■-'^' 

TiTt lisat Ariii learn Id kmai^fei T^admg Pro^'i and Loss Acc<?or' 

Sneeis Oyf progtaTi^ aie very corfipiehensive and fuJty ytilisc!.^ = - ^\ 

ALL PROGWMS INCLUDE DETA1i£D iNSTRtlCTiOMS 

€4 75 fof one t]i QO For erhy twro of Ei2 lOf tHr^^ Please state comput-ef lype 
VKl send crieque eq^ 






DEPTZ 

CASES COMPUTER SIMULATIONS 

14 Lsngton Way 

London SE3 7TL. 
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iGKCame 



High security 

Paul Holmes from Sutton Coldfleld, 

author of the J.R.S. Software 

"Graphics Tool Kit", brings us a couple 

of clever games for the 16K ZX81. 







This is a firm ''high intelligerYce"* 
gam^. in which the computer 
seems deieiminped to defeat yoUr 
no mattflr what you to. The pro- 
gram just fits into the 
mefTK>rv suppfwi on th& 
ccmpute'f. Ydo, diaguisad 
dg A '7". h^ve to move 
m the tresuTB. as 
esteriek. Jho - 5"/'6^ 
"7" and ^^8" keys are 
your oontfote. moving 
yoM in the dir^tinns 
shown by the arrows 
onihosekeys. 



Opposing vou are four guards 
(the in versa quote rnaricsj who will 
try and catch you, W one does, the 
ganie is over. 

The gua/dfi hsve remarkabb 
sye^ghl: and find you by 
kx^king around them, for 
a distance of 




thraiB squares in every dir^^tion 
The game can be mmie more djf- 
f icuh bv Hicreasing the power of 
their sight 11 is. as was pointed 
outeariicisr. s«t at three squares fr 
tine 4 TDK but can be iricf eased at 
will. Each increase wll. however 
stow the game down . You e^nrK>t 
move tiek^w the bar at tfie 
t' bottom. 



J3L: 






K- 



..J 
















7^./. 









=^J' 



•vv:^^:: 



3S 
4.<? 

9<? 

100 

lis 

14.© 
15@ 
160 
17© 
160 
ld(S 



LET P*^ 

LHT fi!=V 

!_FT Cs=61© 

FOR r=^l TO. 13 

PRIMT TRB 31; 

NEXT 2 

PRINT ' 



PR IN 

PRINT 
FRXtxT 

LET G 
PRINT 
GOSLTB 
i-ET G 
PRINT 



-^T 
RT 
RT 



S . 15 
P.O. 



i 1 J i;?^ 
RT 5 
C 

l;2) -A 
RT & 



xa; 



13 



4eS POKE G IB) .« 
41G> FOR «*1 TO 3 
iS-O IF PEEK <G (e,l 

T G IB) =& tPJ -1 
430 IF PeEK tGlB) 

T G <ei -G (B; +1 

4.4.0 IF PEEK tGlBJ 
LET G re) =^G<e> +3S 
450 IF PEEK tG(B> 
LET GtB>=G(e>-33 
460 IF PEEK iGKQ} 
LET G <E-J -G<e? -34 
470 IF PEEK (G (B; 
LET G tei =G (©» +34 
4 SO IF PEEK (G CB> 
LET G IBJ =G (B) -32 
4SO IF PEEK (GtBl 
LET G te^ =G (BJ +3S 



-m 5=15 THEN LE 
+1^1 -^IS THEN LE 
+R*33) -15 THEN 
-fi*33) ==15 THEN 
~fit34J 2. IS THEN 
+P»»34} »15 THEN 
-PH-321 slE THEN 
+fl*3^) =15 THEN 



SO0 


G03UB C 






500 


NE?rr R 


SIO 


LET G:3^ sCl 






505 


POKE G (B1 ^ 13^ 


SS0 


PRINT RT 5. 10; 






SIQ 


NEX'T E 1 


530 


GOS*Je C 






S50 


PRINT «T P,0; 


£40 


PRINT RT 3,0, 






560 


GOSUB C 


250 


LET G<4^ =f* 






S70 


IF PEEK tP) SS139 THEN STOP 


230 


INPUT ^^* 






580 


IF P=S RND 0-15 THEN GOTO S , 


330 


PRINT AT P,0; ' " 






70 




340 


LET P=P-1-I ffl* = **7' 


'.1 ^^1# rf?>*=s"& 


59G 


GOTO £G0 


" J 








660 


^TOP 


350 


LET O^Q-1* mf-"5- 


•i +l»m* = ' 


■s 


510 


LET rt=PEEK 1639S+PEEK 16399 


") 








*ase 




360 


PRINT f^T P,0. '"?*■ 






6^0 


RETURN 


4 00 


FOR 6=1 TO 4 






6 7ii? 


PRINT 'UELL DO^'F" 


BB 
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ii 




In tHs game, you are trying to 
frscape the computer, which 
be^hev&s pn a fairty ini exigent way 
Eotry and trap you. As you move 
around (he scf^en. you keave a 
trat! of seeds. Moving b^^k onto a 
^ed causes four dollar signs to 
oppear around you. Moving onto 3 
dolor sign adds $10 orito your 
icofo. You move by pressing the 
5, 6, 7 Of 8 keys, moving m the 
diraction of the arrows on those 

The snag in all this is thai each 
tBTie you rnove , t he comput er digs 
two holes (inverse Metier 01 to tr^ 
V@u^ W you become lotally enctoa^ 
ttd by Os, you are dead. Howevar, 
YCKj have ooe let out, ff you've 
markaged to accumulate $40 ex 
nwe. you can press the 9 key. 
and four cellar signs will appear 
^ound you, so the game can con- 
tfMje, However, your ta^ly v^iH be 
dniNshed by S40 so the game 
oan conttnue for some time. 





Magic 
Dollar 




Q 
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16KCame 




1© i.ET r.^vi 



I Jl 



:e LET 

■3 (? L ^^ 



szxxxxaesxE 



so FOR 2^f TO IS 
60 PRir-(T "H": TRB 

TO ■■iEV' Z 



31 . -I 



a 



aO© PRXMT RT ©,&; "»";S;TRB lO; " 

IIQ LET R*=tINKey* 

la© IF Rt=^"" THEN G OTO 100 

130 PRINT RT a, 10.; "naaaB". fiT x 

'140* IF R*<"5" OR R»>"'9- THEN GO 
TO 110 

1S<& IF RS= 'S" RND X<1© THEN UET 

X = X + 1 

160 IF fkS-'"?" AND X>1 THEH LET 



iS0 IP /^*-"6" ^N£> X*ie TMCH »-i 

liS^IF R«=:"7" RND X>1 THEN UET 

^ITC^IF fl»=-e- RND Y<30 THEN LET 

^lo^IF Rt="5" RND Y>1 THEN LET 

190 IF R*= "3 ■ THEN LET S=S-40 

£10 IF S<0 THEN GOTO 420 

Se0 PRINT BT x^y; ^ ^^«.« 

230 LET R»=:CHH» PEEK iPEEK 1S3^ 
e+PEEK 16399*2S6J ^__ 

^4-0 IF R«-"B" THEN GOTO 390 

250 IF R»^".- THEN P?^5T,^X.^I" 

; RT x,Y + i; ■■»'• 



260 IF R«*"*" THEN LET S-S410 

270 PRINT RT X/Y;'"+" 

aB0 FOR 2=1 TO 2 

290 LET RstINT <RND«4- + 1) 

30e LET P=X 

310 LET Oi=Y 

320 IF R=l THEN LET P=X+1 

030 IF fi=a THEN LET PsX-1 

340 IF R=3 THEN LET O-V+1 

350 IF R=4 THEN LET 0=Y-1 

360 PRINT RT P,0;"H" 

370 NEXT 2 

380 GOTO 100 

330 PRINT RT X-1^Y;"1'^RT X.Y-1 
j"«";RT X^Y + li ■■»"; AT X+l ,Y; '■#■ 

4GICI PRINT RT 21,6; "YOU FELL IN 
R HOLE" 

410 STOP 

420 PRINT RT 21,4; "YOU Hf^KfE NO 
DOLLRR5 LEFT" 




90 
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BRITAIN'S LEADING EXHIBITION FOR ELECTRONICS ENTHUSIASTS 




NOVEMBER 



ROYAL HORTICULTURAL SOCIETY'S NEW HALL 
GREYCOAT ST, WESTMINSTER, LONDON SW1. 



MORE 

C( ~~ <EI\ISIVE 

THAN EVER BEFORE: 

* ■ ■ ■ ": 

* DEMONS S 
* 

♦ SPECIAL OFFERf 




• COMP' 

♦ AUDIO 

♦ RADIO 

* MUSIC 



■k TEST GE 

* GAMES 

♦ BOOKS 



SPECIAL TICKET OFFER 

P BOOK 
OFF MOW 

^^ I I (OFFER ENDS SEPTEMBER 30fh| 



For the fffth consecutive 
year BREADBOARD is 
back with even more to 
offer electronics 
enthusiasts. 
This is the best 
opportunity to update 
yourself on alt the latest 
equipment, ideas 
and developments. 
COME AND SEE 
THEM INACTION. 

Book your tickets now 
at this special low rate. 







©g 



SPECIAL ADVANCE BOOKING PRICE 
ADULTS n.SO ~ STUDENTS/SENtOH CmZENSCl. 



PLEASE SEND tickot« ^I.BOand 

I eficlosfl choqiie/p,0. for ....,,., 



.tickets (^1. 



MAME,... 
ADDRESS 



Send toi BB 82, Argu» 5p*ciali&t Pubiicstiofia Ltd, 
146 CHARING CROSS ROAD, LONDON WC2N OEE, 



»2 
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THE EXHIBITION YOU CANT AFFORD TO MISS 

■1 







The second issue of our quarterly publication, Personal Software, is 
dedicated to the subject of computer graphics. As well as being an 
essential element in games software, the graphics facilities of many systems 
can be used to enhance the display of a whole variety of information. The 
magazine will provide a valuable source of program graphics techniques 
and a large reference section. 

Included among the programs in the publication will be games, 
simulations and a variety of utility routines to enable you to make better 
use of whatever graphics facilities your system is equipped with. 

The reference section collects together all our Graphic Details and 
provides a quick reference to many of all the graphics character sets 
available. This is joined by a completely new Graphics Directory which 
lists vital facts and figures on over 30 popular machines. With the aid of 
these two sets of information, converting graphics from one system to 
another will become a whole lot easier! 

personal Software will be on sale at your local newsagent from Friday 20th 
September at £1.95 or you can order directly from us at £7.80 per annum 
or £1.95 per copy. 




ZX81/Spertruiii 
ORBITER' & GROUND ATTACK: f>tf,»i*iv ih, 

ClRBITER f (ibT dfifl lutioui lift inn is wh^it yrsu f|*^T ir* il*i.^ 

AH thi'exc'iN*mf^tit at Ihr diciid*' inhdbils y^sur mum 

Ihem wi(h your kJrt?r-ini)UdntNm*fn tKiniL>%, whiU* n^mny 
ihv hi]iiitiiuiict&. 

Oibiti^r \% wriilf n **ntif^!y in ni c <T>d«» dnd h^ lull 
dfcdde fvalun'^, mfitiili.rt(^| hrKtrmcT^, ii'Vt'rSii*. hy^T-sihiC'r, 
(^f iriimiKiii'^ s«oitny dntl MHiiid fllifi^. phn hhifn^Tiiiici!^, 
Mii<f4-r^, nHii^iiiT\ iiiifi Hill ihi'HKtlii^z aln^n ntA^itf^ wliii ii niiihc^ il 

GROUND ATTACK SufvivAl is tht* n,mw til thi* cjiimr 
Ilk tliLHf^Kc iiiiifi S( rduitiU^-ty|x- isrcddt- ifiimp fmr I hi* 
ZX'S|>tHinini 

^tiur nn^Mun is \u pilnt yuiir i.i'kK^k'.^hiji i^unmih 

fdunrhff!%dnri ln*A iium^^ EnElurdnri" ris wi»l! in;^ cjtiK'k 
tliuikmi!) iirr rn-^fl'tliHl In surtivt' d^ ih*- 1 d\n\ {n-imnv 
prnqr^^siiiHy sm^ilU^r dnd tiirlM»rrK^dlit-n?^Htiih IOfi|if>c>dr 
Kif »-iini* hds y^H ?*ur\'ivt*c)^' 

CiH{ Jl'Nl) A1TAC K IS wnm-n nmi]i!rli^ly iiiiii<ir1iin4' 
f mii^ lE hits 2*1 i:ini(^?>. full up. ikmn, frarwdfrl dnd N'Vf^isc-, 

^Hjnd t'lfi'Ct*^. phii^i liitkiHii. Iiii'l duivip^ .met 4i:tlH>mt'cihirri^ 
B^iih E|dtfi(> Vk ill run m p|thi-r |iiK ur 4MK Sih^i Irnni 

i*UH]f<$mm**i\ NCJW ytm i iin mrtkt* iTHiP<^y tnmi yiHJf 
nncti* S^TuI yiitii pfiMpgitn^ hi us tirdd> VVt- fi4y pfiplkihly ihr- 
^M»^^ rciVrilhe^ iiriiKun^J 

c;rNCROUS dealer DlSCtlUNTS A\AILABLC 

'^iKi'iMjJi Lid. .Itu JE4*ni3i" Sirri^t. Li }\fK.i\ \\( 2\\ f\:\> 



C-omputer Software 

NEW! ZX81-COMPILER ^w Now yi^uv^wm^ 

ntdrhmi' tinU' im un\M ZXH! Ni* niuw- uu'ssifm itiw>uf Wilh 
iiHv«-;iihti'rs iind itisti^wHihli^r^ liiiniply lyf>i' tn i\i\' BA?*iK" 
pimjrdiii .ind ]hv mof ham diNi'slhc' n*M \mi II ni*vi-r n*t»<Jki 
buy dni4hi I nidrhin^-cfHlivprmtrdm atjdin^' ONLY ^MtS. 

ZX81 ARCADE ACTION 

MUNCH CR 

- E%rlUiiig pdcman gd mt- !<ir I hi' Z XSI fiiAS' 

-'■Just tlii^ thing far d%li mid 4Cldid!^" Pt'W Stfpl 112 H.ftS 

-"Ptobdblv Lht* bi^l ^^r^Jon oi fWADfiRS yiiu will g*H lof 
tlufZXft! '^P< W W2 ^M 

ALlFN-DftOHUTT 

- Enddng < mK^lNlALtircddr gdtrif far y^yr ZXM1 0,93 
STAKTREk 

^-VESf yu-u I iin be a sidrshiifi i nmnidnder ^\M^ 

GRAPIIK CiOir 

- tflgr^phkdllv dhbpld^i^ hole^wlu lt^«il evi>ii ttip hr^^l 
goirer ^J5 

SlPIRULMPls 

- Ad «-nlhr>jllinq iindi^rgrcjund ■id%i'nlurr lor yuur 
ZXfti £3,fS 

- fdjitaslir vdJue Inr muiii'^. nedfh .5(JK ni prttgr^m^ cm tmi- 
rds sieltpTOnly ^^ ^ 0.*»4 

i4-m|«PW-4i<lli^qw^ Pll|c4 1 , — I 

JtLi-ht*.— ^^^_^^ 



I VjUk I Mil! |?ji _ii't !:,i 



i I i\ > L-^ U - _■ |H J I ^ i 
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Technique 



Mastering machine 
code on your spectrum 



Toni Baker, author of 'Mastering Machine Code 
on Your ZX81' turns her attention to the 
Spectrum with this article, the first in a series 
designed to taice you through machine code 
from its very beginnings to its ultimate conclusions. 



inskle the Spect^m is s t?ny rmte 
bfeck box mysticaEly referred to as 
a ' Z80 A "in fact the Z80A is t he 
ooty part of the whote cCHnputer 
(hai actually does any thinking = 
Tg^ it another way. the ZBOA;s 
the compLFWr The ROM is noi a 
compMtef - the ROM just coti- 
liins a computer program. The 
2SDA speaks a ^i^uage we c^H 
MACHINE CODE. M does riot 
speak BASIC. When you RUN a 
BASIC pr ogr am what's realty hap- 
pening is that The ZSOA is running 
a pfogram tn the ROM which fetis 
tt to \OQk at what's written down 
iri the ftAM and then lake ap- 
propriate action. 

Machine code has variables 
jwst like m BASIC, byt ihey'te not 
Quite as fteKibte. The registers are 
Crted A. fl, C, D. E. H, and L. and 
thiy can only store integers from 
to 255. li's easier to work in 
he)cadecimal so J II do that from 
the start - 00 means and FF 
means 255. In general two sym- 
bPb(0. 1.2.3,4,5.6.7,8.9.A. 
8, C, D, E or FJ written next to 
each other means sixteen times 
The first digit, pkjs the second d^git 
y leading zeroes are therefore op 
fcnal - however OONT waste 
vour time converting things back 
todecimal all the time - you don't 
i>eed to. 5A is obviously tngget 
than 3E because 5 is bigger than 
3. In the same way D7 is a biggef 
number than AA. 

h is not necessary tq change 
The numbers into decimal first - it 



is better to get a kind of "feel" for 
the si^e of a number in he^ 
without acTualty knowirvg what is 
is. After all, that s alJ we do in 
decimal isn't it? 1 be^ you can't im 
agine a pile of (exactly) seventy 
three pennies, 

A variable in iriachm code 
can therefore hold any number 
between 00 and FF. A machir>e 
code variable is called a 
REGISTER. There are no errpf 
traps ifi machina code., arxl so if 
you try xo add up two numt>ers 
whose sum is more than FF you 
Will get the wrong answer (in ac- 
tual feci It will be 1 00 (hex) tess 
than The real answer I - the last 
two digits will be the only ones 
that count. Take a look at this Itttto 
segment of machioe code: 

LD A , 9 A - This is like a LET stata- 
n^ient. Register A now hoWs the 
number 9A. 

ADD A,88-lnmachrnecocteyou 
can only do one thing at a time - 
you cannot, eg, say LD 
A.9A ^ B8 as you couW in BASIC . 
What value does the A register 
now contain? The answer is 22. 
Try to do the addling up in hex: A 
py5 8 equals 2 carry 1 ; 9 plus B 
plus the can7 is also 2 carry 1 ; thiis 
carry is 'lost". 

Registers can also be us^ in 
pairs. The only combinations 
aHowed are BC. DE. and HL. If B 
contairis 61 and C contains A 7 
then wa say that BC contains 
61 A7. This is a four digit he^- 



F^N K <.Hi 



« CODE *' J. 2 ? -f « C T^ 
<s>7** I CODE a» Cxi -4.7} ~4 



10 Q^SF 
SO0O00Q0 

aa LET a$ = '^" 

30 INPUT X 

40 IF ajSa"** THEN INPUT aS 

50 POKE X . 16*rN K f IJ +PN k (3) 

55 PRINT a«( TO g) ; '* '\i 

60 LET 3S = a * (3 TO > 

70 LET .x=x+l 

60 GO TO *0 

Figurv 1 HEXID 



edeclmal number, ffs sJze is in- 
tuitively just a bit btgrgef than 
6000, and a lot less than 7000. 
Similarly, if HL contains 1 234 we 
say that H contains 1 2 and L con- 
tains 34. 

HOW do we actuariy 
USE machine code? 

When The ZX83 comes out, 
hopefully there will be a few but- 
tons marked with machirie code 
instructions. Until that happens 
we unfoftur^tely have to do somie 
translating. Each machine code 
instruction has a number - a sort 
of tndex, Instruction number one 
is LD BC, - something like a LET 
statement in BASIC All the 280 A 
needs is a list of numbers. 
Wherever it comes actoss the 
number 01 it knows it has to carry 
out the operat ion LD 8C - . It also of 
course expects a four digit 
number next so that it knows 
what to load BC w/fft. This in<i^K 
number is called a HEX CODE. 

The words we use for the in- 
structions are sometimes calbd 
OP CODES (Operation Codes L 
For every Opcode there is a HEX- 
code. and for every HEXcode 
there is an OPcode, 

The computer ne^ds the 
HEXcodes in its programs. 
Humans on the other hand find it 
easner lo use the OPcodes When 
writrig down a machine code pro^ 
gram on a piece of paper we 
usually than write BOTH versions 
next to each other - ike this: 
C9 RET 

Here C3 is HEXcode which the 
computer wi^ll undefstarwl. RET is 
our way of writirtg it. RET means 
RETURN" either "Return tq 
BASIC" as we shaB use very 
shortly, or *'Re!urn from a 
subroutirva'' which I shal) cover in 
a later article. 

Every rrwchima code program you 
wflte must er^ with & RET in- 

StfUClkMl. 



The meaning Of USR 

USR is a furKtion in BASIC - Ift's 
vefy much like a cross between a 
GOSUB statement and user def in^ 
ed (numericall funcikan. It kx>ks 
very much like a fur>ction in ap- 
peararx^: U58 X has the same 
'shape" as SIN X or INT X, and 
can be used in exactly the same 
circumstances. But if SIN X 
equals the height of a sine wave at 
positk)n X, and if INT X equals X 
wrth all of its decimals banished^ 
what number does USR X give 
us? ANSWER: USR X gives us the 
value of the BC ragisterl A 
macNne code program is run 
every tirne USR rs used, and the 
number of variable or whatever 
after the word USR must be the 
address of the start of a program 
written in rrtachfr^ code. For ex- 
ample, consider this machine 
code program L 

010000 LOBCOOOO 

C9 RET 

If X was the address of the "01" 
in the above, then what number 
wouH USR X give us? RET, 
remember, means return to 
BASIC, and so BC ends up as 
zero. In this case USR X woukj 
give us a value of lero, so PRSNT 
USR X woukJ prim 0, and LET 
Y = USR X wDuW assign Y with 
zero, and soon. 

Our next problem Is how do 
we get the machine code into the 
computer in the first place? The 
only way to do it is with a BASIC 
program. Take a look at the pro- 
gram in Fig. 1 , It s called HEXLD. 
and I shall explain what it does and 
how rt works. 

The first line is a userniefined 
function which turris a string 
character i^nto a number » Its effect 
is to turn ^'0'^ into 0. '1 " into 1 . 
and so on until ''9'' which 
becomes 9. In addition "A" 
becomes ten, "8" becomes 
eleven, and soon up to "F"' which 
becomes fifteen, Small letters are 
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as 



Technique 



10 

no 
i£e 

34.0 
4.^0 



PRINT " LIST -J 

GD &y© BOB© 

RflNODHlZE U5R 65055 

STOP 

PPINT "UniTE '■; 

GO SUB 3^00 

INPUT fi*. PRINT ; 

RRNDOMI2E LiSR &515S 

PRINT J=l* 

GO TO i20 

PRINT 'INSERT " ; 

GD £*ue 8000 

INPUT Pi%\ PRINT ; 

RANDOMIZE U5R 651^9 

PRINT R$ 

GO TO S20 

GO 5UB 330 



700 
710 

730 
600 



PRIh4T " RUN ". 

GO SUB ©000 

RRNDOMIZE USR 

5TOP 

PRINT " COPY ' 



c.i0 PRINT 



FN 



/■ • 



'^ 



SS0 



PRINT ■■ TO ■'.: 
INPUT "RDC^RES-^. ", 
PRINT "RDDRESS V 
POKE 650t£.' I6*FN 



P (65018 


J 


GO 


SUB 


©0^ 


GO 


£.UB 


■=i0lJ 


0* 


+Fr^ 



&&0 POKE 



e502S.. l6*rFN Ktd$.. l>+FfJ 



STOP 

PRINT ■' 

GO SUB 

PRINT ' 

SO SUB 

RRNDOMI 

RETURN 

SRUe "HEXLD 

SRUe 'HEXLD 



DELETE "^ 
&000 

TO "; 
9000 
ZE USR 65335 



0* LINE A60 

3 riC'CODE eS0iB 



CODE FN 
P iSS01S> 



SRW*E ■■ 
P I650a4.) -FN 

4.30 VERIFV 

UERIF-f "--CODE 
UERIFV ■■■■CODE 
BORDER 0: INK 
0; BRIGHT 
CLEPfR BBClff 
LUi^t> •■■ CGl'E 



P L6E016) 

+ 1 



Ffj 



4.4.0 

4.50 

+60 

LRSH 

4.B0 
5 TOP 

500 PRINT '■BEGIN ' 
510 GO SUE. S0G*0 
520 RRNDOMIZE USR 
530 5TOP 

1P00 PRINT REPLACE 
S10 00 SU5 330 
ib20 GO TO 5S0 
Rg 2 jAbavi} Th« (i«iinfl ot HEXLD 3 



STOP 
PRPER 0; 



C^4'|» ^ftNDOMIZe USR 55275 

5000 INPUT "RDDPESS '.a* 

S010 PRINT "RDDRESS ' ; a * 

3020 POKE 6501B,163^FH K(i*,3!i+-FH 

t(. ': d « . <1 ) 

5030 PbKE 6S01«k.l6*FM »ila$.l)+F?. 

£-04.0 RETURN 

^000 INPUT ''RDDRES3 ";a4 

9010 PRINT "ADDRESS ■' d* 

S0itei POKE €^S0S0,16*FN K(a*,3>+FT; 

_ K 1 a $ 4 ! "I 

i0S0 Poke fe502i,i6*F 

304.0 Return 



'H k td»^l> +F»J 



^il:»re> 



es£&4 



LODE 



4,0 --— ■/ ^»>7" rCODE x$(y)-4^ 



*070 






tiy+i>>+i) ^'*'''''&^y ' -16 + iNT rx->'ic 

PEEK Xf-25d*PEEK 






FE0a 
FEog 

FE06 

FEOS 
FE09 
FE0R 
FESe 
FEOC 
Fe0D 
FE0E 
FEOF 
FEi© 
FEli 
FEl*! 
FEi3 
FE14. 

FEIS 
FE16 
'*E17 
FEIS 
FEl-^ 
PElH 
FEIE 
FEIC 
FEID 
F£1E 
FEIF 
FEE'O 
FESl 
F£££ 
FE£3 
FE24 

Feas 

FE26 
FE£7 

FES3 
FE2 9 



E& 
F0 
IF 
IF 

IF 
IF 
C6 
20 

FE 
3A : 

0;^ 

C6 
07 

C-7 
Fl 

E6 
0F 

30 
FE 

li^ ; 

3S .5- 

CB 

07 

D7 

C*3 

£R * 

00 

FE 

FC 
FD 

54 
5D 
£R 
F(^ 



T 

t 



FE2R 

FE2C 
FEaD 

FEaF 

Fe30 
FE31 
FE3a 

FE?3 
FE jA 

FE36 

FE3 7 

Fe36 

FE39 

FE3R 

^E3B 

'"E3C. 

FE3D 

FE3E 

FE3F 

FE40 

FE41 

FE43 

FE43 

FEiB 
FC4-© 
FE47 
FE45 
FE4 9 
FE4R 
FE4B 
Fe4.t 
FE4D 
Fe4£ 
Fed.F 



R7 
ED 

5£ 
19 

7C 

CO 

02 

FE 

7D 

CD 

OS 

FE 

3F 

50 

D7 

7E 

CO 

05 

FE 

3E 

20 

D7 

7E 

FE 

^0 

05 
PE 
R5 
30 
Oi 
!>7 
3E 
0D 
D7 
33 



3 







?0 FR 





Fig 3 iBslQw] The cod» tor HEXLD 3. 


T-S^i 


Pt- 




FE7S 


22 


1 1 


rcT'B 


15 




rE79 


00 




FES3 


OS 




FE-fl 


FE 




«=-E5^ 


00 




PE7B 


EB 




FE55 


aR 


» 


FErc 


..■■• r 




FESS 


48 


K 




t'S 




FE5 7 


5C 


\ 


FE7E 


00 




FE53 


23 


It 


Fe7F 


00 




FES9 


4E 


N 


F^BiSt 


2R 


* 


FESS^ 


i^3 


» 


FE31 


4B 


K 


FEEB 


46 


F 


FE32 


5C 


\ 


FESC 


C5 




FES3 


23 


u 


FgSD 


23 


t 


FEc4 


4E 


N 


FESE 


CB 




FE55 


23 


n 


FSSF 


19 




FEae 


46 


F 


FESi3 


20 




FE37 


CB 




FESl 


03 




FeS3 


23 


tf 


'=ES2 


CF 




FE39 


CD 




^■'^3 


14- 




FE€SR 


1"3 




p^Ee* 


CS 




FESB 


23 


< 


F&SB 


gR 


* 


FESC 


D5 




FE66 


©0 




FE-SD 


ED 




ree7 


FE 




FESE 


58 


C 


= Ees 


ED 




FE6F 


FP 




FEoS 


SB 


c 


FE90 


FD 




FESR 


FR 




FE91 


7R 


Z 


-■^Ese 


FD 




FE92 


CD 




rEBC 


R7 




FE93 


02 




FE^D 


ED 




Fe94 


FE 




FESE 


^2 


R 


FE95 


7E 


L 


Fe6F 


23 





FE96 


CD 




rE7© 


44 


D 


FEQ7 


02 




FE-l 


40 


H 


FEgs 


FE 




FE72 


El 




FE99 


3E 


> 


Fe73 


ED 




Fe.9fi 


20 




FE74 


58 


[ 


Fe9B 


D7 




FE7S 


00 




FE9C 


£3 


tf 


FE7S 


FE 




FE9D 


7E 


4^'" 


FE?? 


19 




FEQE 


FE 





FE9F 
FER0 
FCfll 
FEft2 
FeR3 
FES4 
FEJ^S 
FER6 
FEfl7 

Fe«e 

FEfl9 
PERR 
PSRO 
PE»^C 
FERD 

Ft RE 

FERF 

Fe&0 

*rEei, 

FESa 
FEe3 
FEB4 
FES? 
F£S6 
•^EB7 

="Ee^ 

FEBi=5 
FEE6 
J=EBC 
FEED 

FEBE 

FECI 
FEC2 
FEC3 
FEC4 
PECS 



40 
33 
04 
E5 
DF 
D6 
07 
^7 
57 
37 
87 
D5 
S7 
23 
7e 

40 
3S 

EB 
DF 
D6 
07 
CS 
30 
32 
Dl 
12 
13 
ED 
53 
FR 
FD 
ES 

00 

FE 
ED 
52 



3 



I 



n 



s 



i 



S 



1 



94 
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F£C6 


El 




^ec7 


30 





^cCS 


04- 




-£C9 


ED 




"ECH 


53 


S 


r£CB 


00 




=ECC 


FE 




fiCO 


O© 




-ECE 


73 


X 


*ecF 


ei 




=ED0 


SO 




FEDl 


CO 




= ED2 


C9 




--£D3 


£R 


* 


«^£D* 


OO 




= cC'5 


FE 




FEDS 


SI> 




^E!>7 


5B 


C 


=ED3 


FC 




"E09 


FD 




-^^VH 


DS 




FCDe 


fl7 




FEOC 


ED 




FEL-O 


5£ 


R 


'"CDE 


4.4- 


D 


FEDF 


4D 


M 


FEEei 


03 




^EEi 


El 




FE£i 


£3 


« 


FEE 13 


ED 





FEE4 
FEE!? 
FSE6 
FEE7 
FEES 
FEES 
rccR 
r£EB 
F£EC 

FEEE 
FEEF 
FEFO 
FEFi 

Fera 

PEP 3 
FEF4 
FEFS 
r£F6 
FEF7 
FEFB 
FEF9 
FEFR 
FEFB 
FEFC 
PEFD 
FEFE 
FEFF 



5B 
Ffl 
FD 
ED 

eo 

IB 
IS 
ED 
S3 

eo 

FE 
C9 
2P 
FP 
FD 
££< 
Fa 
FD 
SB 
£S 
^e 

FE 

eg 

ED 
SB 
FR 
FD 



f=F0E> FC 

F19 3 Cor^t Tha code for KEXLD 3 

ateo taken into account and so 
' V also becomes len. arid so on 
\ttio "i" which gives fifteen just 
as rf it were a capital. The rest of 
the progfam is your HEX 
LOADER, 

To uM the prografTi typa 
RUN, then input a tdecmrtai]i ad- 
*«ss, Inpot 24676 here (for no 
othef reason tKan the tact that in 
hex 24576 is written as 6000). 
Mow alt you need to type in is your 
machine code, Type in 
010000 ' and then "C9'\ To 



FFai 


FD 




FFOa 


R7 




FF03 


ED 




*="p0a. 


5^ 


R 


FF'iaS 


4.4. 





FF06 


4D 


M 


FF07 


03 




FF03 


2R 


* 


FFt5^ 


FE 




FFOR 


F\> 




FrOQ 


E8 




FF0C 


R7 




FFOO 


ED 




FF0E 


52 


R 


FFQF 


1^ 




FFIO 


3S 


3 


F-F 11 


04 




FFi2 


ED 




FF13 


BO 




= Fid. 


CF 




FFX^ 


03 




FF16 


09 




FFl? 


2B 


+■ 


FFie 


EB 




FFX9 


09 




FFIR 


2B 


+ 


FF IB 


EB 




FFXC 


ED 




FFID 


BS 





FFIE 


CF 




FFIF 


ee 




FF20 


CD 




FF21 


0£ 




FF22 


FE 




FF33 


3E 


> 


FFa4 


20 




FFSS 


D7 




PP26 


-7e 


X 


ei-'i7 


CD 




PF2Q 


OS 




FF29 


FE 




FF2R 


3E 


> 


FFSB 


£0 




FF2C 


47 


G 


PF2D 


D7 




FF9E 


79 


^ 


FFSF 


CD 




FF30 


OS 




FF31 


FE 




FP32 


7e 


X 


FF33 


D7 




FF3* 


7R 


z 


FF 35 


CD 




FF3S 


02 




FF37 


FE 




FFSS 


78 


X 


FF39 


D7 




FF3R 


7B 


< 


FF3B 


CD 





FF3C 


0£ 


FF3D 


FE 


FF3E 


78 


FF3F 


D7 


FF*0 


7C 


FF41 


CD 


wwA.a 


«a 


FF4.3 


FE 


rw4.4. 


ve 


FF45 


07 


F'F4.B 


70 


FF4.7 


CD 


FF4S 


02 


FFa.9 


FE 


rF4R 


3E 


FF4e 


OD 


FF4C 


D7 


FF4D 


El 


PF4E 


7C 


FF4F 


CD 


FFSO 


02 


FFSl 


FE 


FFS2 


7D 


FFS3 


CD 


FF^A^ 


02 


FF53 


FE 


FF56 


CF 


FFS7 


14 



Stop the program type in fjst a 
newline - This wiSI cause error 
code 3- Yocj now have ^ machine 
code program. Tvpe PRINT USR 
24B76 to s©6 if it give$ ^ero as it 
should, tf vou wahT to s^e what 
you re doing change line 40 to 
read IF a$-"" THEN INPUT 3 S: 
PRIISrr aS 

For advanced pro- 
grammers . , 

Figures 2 and 3 give a machine 



Th« anrangefnant of the variafatas ^nd matching coda routines of 
HEXLD3 



16K 


48K 






70F8 


FDF8 


BEGIN 


Points lo the firsT byte of 
the subject program. 


7QFA 


FDFA 


ADDRESS 


) 


70FC 


FDFC 


ADD2 


IParameiers used by HEXLD 
3. 

1 


7DFE 


FOFE 


A0D3 


7£00 


FEOO 


UMIT 


Points to the first byte after 
the subject fM-ogram. 


7£02 


FEO? 


HPRINT 


Subroutine to print ihe con- 
tents of the A register in 
hexadecimal, 


7£1F 


FE1F 


MUST 


lists subject program in 
l^exadecimal. 


7E55 


FE55 


INSERT 


Inserts additional bytes into 
subject program, 


7E80 


FE80 


WRITE 


Overwrites subject program 
with new code. 


7ED3 


FED3 


DELETE 


Deletes bytes from sut^ect 
program. 


7EF0 


FEFO 


BEGINMC 


Sets 8EGIN and LIMIT ready 
for creating new S%jbject 
program. 


7EFB 


FEFB 


HCOPV 


Overwrites subject program 
with bytes copJed from 
elsewhere. 


7FZ0 


FF20 


BREAKP 


Break point rot/tine. 


7F58 


FFS8 




Next spare byte - User 
defined graphics may begin 


rig.4 






here. 


1 inmoitr 


if^ttfnnntuftitmotsatc»toi*ttit*»>*citmeoiMtotHf)tt0 3<ntaM Vtw 


mrr **• tp fn*niM4 tt lor ynivnaf^ « an atcwii* ** v«w "« tuTt^cmnUr mnof'tatK 



code edffing program cafted HEX- 
LD 3 . You can toad ii inio the com 
puter using HEXLD as above Its 
purpose is to aHov^ yo^ to con- 
struct and ed(t other programs m 
machine code. To avdd confu 
sion the he^ given in Fig. 3 is call- 
ed the "object program'^ - the 
machine code vchj will use it to 
edit is ref emed to as the ' 'subject 
program" You should not at- 
tempt to use HEXLO 3 lo edit 
itself. 

If v^^ A^^ u^'^Q ^ ^^^ 



RUN 



machine Instead of a 4BK 
machine v^u must subtract 
32768 from each address used in 
ihe BASIC, and you rnust change 
each address referred to in the 
machine code which begins with 
F into the correspond i/^g address 
beginning with 7 

The features ol the program 
are at fotbws: 



&fows ymi W fist mschfne code j>> hex from 

any (hex address}. 
fiifN too &fows ytkj to wftiB your own machine ^orfe as 

in HEXLD sbove. 
RUN 200 9/fo vvs yoLf to insBn bytes of mac/^w code 

between existfryg byteSr 
RUN 300 bSo ws you to cte^w byres of m&chine code. 

chs^ng tjp the gap whk;h they occupiedr 
RUN 400 SA V^s ffrst me BA S/Q then the ob/ec t p/O; 

gmnt, fhen the subject pfogram, (hen venfies 

aSthr&e^. 
RUN 500 /nitiaiy assigns variables uwtf by this program. 

RUfif 500 must bo used onfy if you are creating 

a new program from scratch 
RUN $00 EQu^¥afent to D£L£T£ foitowed by tNSERTat 

the same address. 
RUN 7(X) aSows you to RUN machine cock from any ad- 

df&ss, 
RUN 800 affo ws you to copy bhcks of machine code 

from one address to another. 
FN Hf siring) changes hex to deciawt egfNH ("002 A '7 - 

42 
FN HS changes dmimBl to hex, eg FN f1$t42} = 

fnurr^barf 

FNP (address agwvaiertt to PEEK,(addrG^^i + 256* 
PEEK (address + Jf 
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as 




UR 
EFFICIENT 




~ lmpfov« your 2X BASIC programming tkiUt with 
Ih-li n«w booh . 

— A«»umie« knawl«dg« of ehft Slnclili ZX81 BASIC 
m«nu4l only, 

— Covar* many iachnlQu«i for vpivd, mpiic« Mvhng 
and "good practlcft", 

~ iliuttr«t»d by o^«f £S uft*fu( And fln}oysbfif 
progrtm», dtmonitratlng ihi rulei {lemcHbad, whii* 
making tha mott affaciivt u» of 1K. 

— Maf>y of tha prJnciplam llttad Bra of mora ganafal 
application, mott pflrTic;ul«rly to £X SPECTRUM 
ftatlc. 



- Sifid £5 10 : 



Ivor Xillarlklia. 

10, Elion Rofld. 

Formby, 

Uvarpool L37 2£0 



ZXei 16K SPECTRUM RAM Cassettes 
Games to Tost your Skills ft Tactics 

"VERY NASTy MOUMTAIN &nd NASTY lNVAOERS...art bath vary w*Ji 
wntliii"; "I BiTv |hf>raugNY plfiased with iho yoocit" : Clisnt. iondon 
"Thanki for ^ouir wy good VERY NASTV MOUNTAIN": IVl.F. Hirold. 
GuHldrDftS. $y. 

NASTY INVADERS VEHY NA^TY MOUNT AhN : with rw kuding p<o 
biima ftt atl *n4 ih* lii»rfiTur« you induflAd. -Mrhil carliin^y pufchaia rrom 
yoy og-fti n ' " N . . H . . Hy dd»rs 1 1«44 

"li am writing (0 COFlyrfltyltlV YOy CK* l^^fl iKCflHtfil V|BV HASTY MOUM 
TAIN I Mm a^to plaatad lA-ifh iha gur-ck dalrvarv " ^ Maninghann. Batl«v- 
W. Yofki 

"I Likt MASTY llHVAOEnS .Ihe grai^icm *f« tuealLwrn: VERY NASTY 
"MOUNTAIN iM aito in aMCtliani gamt. Thai* irt rwo of th« bail gamto 1 
hav« tot my ZXil .'^ Michaal Q. MtAiiti-tai. Lalcar^hftilh. SufTok 

N A STY iHVA. DEn S G at them &af &ra voui Bo«i*ft gal vou r C 4 . 9 ^ 

A 2D minui* p4ut Aciion P«iektd Gimq. Yi^tj tr« orv dulY i" ttia DaHanca 
Rftdat Cantra. An ifsva*Kii> ¥tin». Yo^ji task n to ptavant Iha Enarny fpom 
landing B^T yQu Kava p^obiami rwl only do you h4vo 10 itop^ th« 1nvad4ri 
miBkiing rtpaif i to fheir craft, but thora coulo ba p*f sonn#l troubia loot 
Good c&ntrol a tawtrdad. but acrort ara p«n.^liiiad. 
Don I daipan - Rank Hai^ its PriviiagatK 

NASTY MOUNTAIN Solve itia Ouai if you v^ani loEicapal £4.96 

You ara laading en ajcipaditH^n and corna to an ifnpassabia mcunTiin range 
N \oQk$ Ilka e long datouf ynii^ en old goethafd announcet that thara it an 
Opa^ning m tKe toQk% mto Ahich th« occamonai amrrial winder i, i>ut shay 
nevar ra-tpptei S*e il yQu can ioka t^a myiiar^at of Ne»Ey Mgijntiiin 
»nd <:5flimy€ on yOur travtit- WlT«th«* y^au syccaad or fail, vou can 
ilwa^« try agem - but tofnaHow iti not qmta th« lan^e at twfo^ai 

VERY NASTY MOUNTAIN: &yT don't CHEAT or you will pay for nl C&.95 
An advanced vtrtPQ4i of ih» Niity Mnauntain Gama with 16 LayaH« of Ptay. 
PtacKCa Makea Parfed - but iha n^Oi* cJoai yoy adve. iha m&fe yoir 
'.^cxit%mm tailed I 

Justify Your ZX 81 As A Buslntei EKpena« 

P£TTY CASH- VAT. Rnow whe^B yau^ Wof>ey Aentf £ 10.00 

Ef^taf Data, Nairativa gnd Oroti E^pflndiiure fof aic^ Caih Purchate. 
Ana^y^» intQ 20 Sub Hea^mgi anti 13 Ma^n H««dkng4 and gi^at Gfo«&. 
VAT. Net tfid EMempi Si^t4tal4 and Total i itt to good, wt u$« it 
Dyr$*iy#a. 

VAT BOOK INPUTS. Written for thi Sma^i Butmesi & Sole Trader £1 2.00 
Ai tiw Patty C 1th VAT Prograrr^. i>yi with tht faciEiiy to ad^ m y-o^f Ctia- 
qua and Star>dmg Order ^lemi to gisva input i BottPni Ltna Toiett 

CHEQUES P.O. t TO: OILTHOLE LTD.. DIPT ZXC. 
P O, BOX 50. RUGBY. WARKS, CV21 *0H 



; STUDY PACKS : 

STARTfNG YOUR 'O^ LEVEL 
OR CSE COURSES 



^1 found lh« whole pack^gfl « very good revltKon aid" — 

7X Crim puling. Aug. S#pt. Software WCIV^^VM 

1 Superb &O0K of revision noles 

2 Programs o* prob^ms usjfig random daia — dilfefeni eacH 
time Answers given 

3 Pfogram — Htnts on How to fteviM ' 

4 Paragraptis ol muHiple c^ice qtiesiiorts 
Physics "O"' ^ 

CHEMISTRY O/CSE } £7,50 «ch 

BtOLOGV O 

MATHS PART I "O" £5.50 



: JUNIOR SCHOOL PROGRAMS : 

"ASTHOMATHS" — Decimsiis, Ff^cl.oas, Peicenl^Qi$$ 

' JUNGLEMATHS — Addition SutMrAClion MuU#C«lion, 

Dpvision 
"MACIC SPELL"* -" VefsatriG sp^iting test program 

M^Fte jetirninr? !u«n — EKc^i!*?nt use ot g^apNcs £5- eich 

Te&Che^ MARKBOOK - End the dFtfcSery of adding up 

mgr-cs c^cul^i-^e ^^'' POfjtons e!C CS 

COMPUTER STUDIES Sui^at-ie tor s:i*cJenis up io " O' Jove? 
Uriaefstard LoghC Ga^es Boolean Algebra, Truth Tabl&S and 
Karnaiigh hfapa Eicc^iieni documenfarton invaluabte s^d ' 
l^atntng compylef sctefKe 4 programs £6 



Id SOp tot nP i Mtnster Ga^d^r? iHe-i^lNCfpfl tasl-rfvood 
pfDgram$ avitiable »fom iWlCROWAiir' lp ^--s^^^r M^Tst 




80K 
SPECTRUM 

new ittaJfwbls fQ* fN* p^^* nP « ^ftlL moOiiM mm 
duf SPiO k^-pdwef Sinclair l<>pfc>«lHie 

fiinct1opi*tt¥ id«n#c«l ID tl4 5Md«ir ^3K mi9tf\0l pkig 1(1 *u£i*ntion bat wHh doubta 
(hi* c«pKltv i44Ka Ih« $i^0 piuUft If^ie^ [PM ijx:h«t* pf^klirff opi Ih* Tfllt SPfCTA^W 
bv Sbnd«lt M hie a^K AH^iiniktn tHM^ti In««nji:lh9n* In wr ui4J«i Ngh alandifd i^khtt 

Mhtf'Odnh^f 

hiw law ^riC'^i on i^p highty ^utciiiKil inmn*l m^moi^t ror |K$ 1 

T9. Eiil La^^^fQPi RebDtki. FlnlftrKtt< htehiM . 14 Of^^ni C^cm. LONDON CS 4DT 



CKJi'SwrrCH kit 4tfiibimM Ym» lK*i 

INCKMEfJrAL kittmal 2K pluf-ln nwrnwy 
«xuntien fat f x4 1 i i.p*4i«|Hbl« itr 1-iH 

Adtflikmil ^IC tl%i. fat fb^ov* ^hMAl 1 4^-:}l 

MAKlMEM I]i4il mtA^i^ DMl-l» 4f>A#fiQfv f^ 
f «« 1 

Sf^O 44K ^tvniil plug- In mmmorw mtiinil^n 
tor Z3C SPf CTRUM olvlrvg aOM al vW* RAM 
SPIO Kit w»r*l«n wlih iKih l<i%*irue ihHii 
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frtc* 

4 70 

4 $0 
49 »« 

BO 00 
44 OQ 



Tow 



SPflO finkng Hivk4 fpfin Incki4n vicm 



»00 



TOTAL C 



04i 



T«bH>heA« •i^uHM ondt 4T1 SIOI 

All phc.«i «lr#»dv if^chida VAT 

^■*i tick IT v-Du rw^k^m * VAT hK«lp| 

HthjFhdi 14 u LI %a h«rKlllcie on AM li«mi rAEu-rnkd mkhin t4 dtvl af FA^*ipi. a#ruf 

ilirniwd tddfttfrt^ «nyflop» pkii ftdditienii l.2'4p •timi^ for c*l*iogLj* 

Clwqu* PhW OM*f pavkbta t& EAST LONDDIV AO&OTlCS I . 

NwfH MtMr* MUi , * I. * * * ^ ^ .-.**.*.►. i *.*.*..,.,*._,.,. , 

AlifTVUi . . . . . . . . . » « ^ « « . * i i « * « li w . » . . * . . . . i * . ^ . . . .k . . . , p . p . . . . 

STOP WtiSS" TrpfKi^Bf «B vOijr ^Kd MSlC wnd Miqhirn c^hI« prc^fimi «rHl dlta 

(^m? rou' SPEC? RyV in mlrvultt i/i»Nh ou' nti^ SLOWLOADEft ivAi«b4* teoriFR 
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The Secret of life 

we set you a problem, and show one 

way to solve it 



&0 DIM e iS* 

30 i^£T rf^= _ + =£*'i 

4© FOP 1^ = 1 TO 3 

50 LET EtR^^COOe 

6© NEXT B 

7 £5 C IH fl f laO; 

Q0 DIM L(120» 

90 LET R*='64,5S 

7P, .ae , *' 



H * « H .1 - 1 1 



e« 



^e.4.5,5 



130 

110 

140 
145 
150 
166 
170 
1B« 

200 

310 

aae 

230 
240 

THEN LET 
250 IF fl 
L(F,i =1 
260 h^eXT 



STEP 3 
«+l) ) =1 



FOR fi| = l TO LEN l=l« 

LET fi CURL fi*rP TO 

LET L CURL R * i; R TO 

ME XT fi 

LET GEMEPflTlON=0 

SLOW 

GOTO :il0 

LET GENEPRTION=GEMef%BTION + l 

U = CS TO 9 

e^l TO -? 

M=:0 

T = 1 TO ■? 
H = M+(=i (F *-E <Tj > 
T 



FOR 
FOP 
i_£T 
l_£T 
FOR 
LET 
NEXT 

IF R(F> =1 RND 
L CF J *0 
(Ff ±@ RND 



B 
U 



H<>3 RND Hoa 



H-G THEN LET 



•0 NEXT 

275 SLOU 

280 FOP M=l TO 100 

2^0 LET RtMi^l_iM3 

300 NEXT M 

310 PRINT RT 5,0; 

320 FOR U=0 TO 9 

330 PRINT TRB 3: 

340 FOR B^0 TO ^ 

350 LET F = LJ + 10*B + 1 

3e0 PRINT CHR* R(F) 

370 Mi^XT B 

3S0 NEXT U 

390 PRINT RT 3,10;" 
GEMEPf^T ICr^ 

400 FOR G=l TO iPie 

410 rJEXT Q 

420 F!=*ST 

430 GOTO 160 



GENERRTION 



Thfi game of LIFE was invented by 
John Conwav of Cambridge 
Unfvwsrtv in October, 1970. It 
simulatsft the birth, deaih and 
growth of celte in a closed colony. 
Oaf ore ihs state of e cell for 
the 'next gertaratk^n' (a genera- 
tion is a compieie chnsck, and 
eeprint of the grid upon which the 
cotony lives) \s determined, it 
must be compared witti tha eight 
surrounding ce^ls. If there are two 
Of three occupied celts arourvj the 
DTM being checked, and the one 
beir^g checked tg occupted. there 
9 no char^ge; it survives tiil the 
next generation. If there are three 
and only three occupied ceils, arxj 
the ceM beirig checked is empty, a 
cal ift 'bom' there in the rtext 



generstion, ff there ere four or 
more neighbours, the cell bei^g 
checked 'dies', that is, is emptied 
in the next gerwration. 

That ts almost all the irkforma- 
tion you need to construct e game 
of LIFE from first prir^dples. There 
is just orie more thin>g - the rules 
are applied etl over the grid at 
once, so you need one array to 
hold the currant generation, end 
arK>ther to hoM the new geriara' 
tion, so that changes for line r>ext 
generation do not effect cells 
which have not yet been checked 
in the present ger^ration. Sat up a 
10x10 grid, and Try ertd work OLrt 
a program to (s) place sorrie cells 
on it: lb) check each of these tells 
in turn in accord with Conway's 



GENEPHTION 



m m 



GENERPTION 1 



GENERPT TON 2 



m m 



GENERATION 3 



Laws, and then update a reference 
errey; (c) copy the reference array 
into e 'print out' array; and Id) 
print out tfie cok^ny and Stan 
again. 

Here's one way of doing it. 
which uses two 'data' $taternen:ts 
in the form of strings w hie h a re ac- 
cessed elerr^nt by element. A9 in 
tine 30 contains information 
regarding the numerical relation- 
ship of calls to each other (eg -*■ 1 
is one to the right, - 1 isonetothe 
left and so onK A$ in iine 90 is the 
position of the starting cells, when 
the grid is numbered one to 1 00. 
Line 30 contains the followir>g: 
minus sign, plus sign, equals sign. 



GENERRTION 



GENERfiTIOH 1 

« H e 



GENERPTION 2 



I^ENERmTIOH ^ 



GENfTftPT ION 4 



a ■ a 



pourtd sign, graphic from the S 
key. graphic from the 2 key, 
graphic from the 1 key, space. 

Note that there is a comma 
after the last element within A $ in 
line 90, Thi« is needed for the 
"data " routine to work. 

Other starting qokinias you 
can try: 



BEEHIVE: 45, 45, 46. 64, 65. 66, 74, 76, 85 

CROSS; 43, 47. 54, 56, 65, 74, 76, 83. 87 

h^OSIUS: 23, 24, 2 S, 33, 34, 3 5, 43, 44, 45. 96, 57. 58. 66.67. 
68, 76, 77, 78 

RUSSIAN: 33, 34, 35, 36. 37, 38, 47, 56, 65, 74, 83, 84, 85, 
66,87,88 

FLAME: 1 6, 26, 36, 46. 51 , 52. 53, 54, 55, 56, 57, 58, 59, 66, 
76, 86, 96 
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ideal 




computer 

David Valentine loolcs at tlie ZX81 

and aslcs if it really is the best 
machine for schools to use, even at £70. 



which acts a^ boih a basQ fot 
th» computer malting it iea 
liable to slide around, but aisoil 
hotdls the RAM pack t^ghtt|f 
against the back of the co^ 
puter. It has been found th*| 
some of the smaller 1 6K RAM 
packs currer^tly available tend 
lo be less prone to moving 
around. 

In Sc!ioolSp equipment muat 
be both reiiebte and safe. I hav« 
been very happy that there is no 
danger to prying fingers from 
The ZX81. particularly when 
the RAM pack is covermg up 
the exposed part of the board, 
however I am not so happy that 
the power supply lead is vsty 
easily pulled from its socket. A 
careful teacher will obviously 
place the leads in such a posi 
lion that they are away fromtKe 
children, however I have seen 
the powef and the cassettt 
leads pulled out on a number o1 
occasions purely by accident as 
a result of ever enthusiasm. 
Ther^ are a number of ways of 
overcoming this- One crude 



It is easy to $ee why the 
ZXBl is becorning so popular in 
schools. It is a (nendly looking 
computer, not much larger than 
the now commonplace 
calculator and it has rapidly 
become a familiar piece of 
technology due to the satura- 
tion advertising of Sinclair. It is 
easily available through outlets 
such as W,H. Smiths, Griffin 
and George ischoot equipment 
suppliers^ as wel] as, of course, 
mail order. There can be very 
few people who have not seen 
at least a picture of one and- 
many are purchased out of sm- 
pie curiosity . It is hardly su rpris 
ing then that just as the rad;io. 
the television and the video 
recofder have been taken up by 
schools, so has the ZX81 - 

Is it then the ideal compter for 
use in a school;? The answei' to 
this must be a very guarded 
'maybe. Certainly I myself use 
more than one on a regular 
basis with a greeat deal of sue - 
cess, but this is only after 
meeting and overcoming a 
number of problems. I have also 
seen it dismissed as a toy not 
worthy of serious consideia- 
tion. 

What then are the points in its 
favour? The mapr factor has to 
be cost. If the school has very 
limited funds or if it want^ to af ^ 
ford a number of machines then 
theZXSI wmshandsdown.lt 
is worth remembering 
however, that no matter how 
good the value for money, if a 
device is difficult to use then it 
is not necessarily such a 
bargain. AZX81 is inexpensive 
enough to allow home at 
weekends to suitable pupils 



and i& of course easiiy earned 
lever tried stuffing a PET into 
your satchel?). The standard 
keyboard is proof against hav- 
mg liquids Spilled on il and hev- 
mg pencils stuffed down U, 
both important factors in a 
junior school. Despite its size it 
IS certainly powerful enough for 
most conceivable appjiications 
in a junior school and for many 
in a secondary school The main 
limitation is the tiny amount of 
memory available on the Stan- 
dard model and although some 
very clever programs have been 
written for the IK version, I 
have found that they tend to be 
not very "user friendly' in that 
there is little room for on screen 
explanation or error trapping 
and the use of graphics tends to 
be resthcted- 

What are the drawbacks to 
its usage and can they be over- 
come? 

As 1 have atoeftdy mentioned 
it will soon b#confie apparent to 
a serious user that a memory 
expansion i<s required and it is 
here that we meet one ot the 
major drawbacks of the ZX81 . 
As you are no doubt aware the 
standard 1 6K add on memory 
pack is simply pushed onto the 
exposed part of the printed cir- 
cuit board at the back of the 
computer. This connection has 
rapidty achieved notoriety for 
being amazingly unstable. In 
short. It wobbles and can often 
lead to loss of program, t 
origin at ly used a wide rubber 
band to hold my RAM pack in 
place but I have recently ac- 
quired a device known as a 
■WOBSLEQUITS'. This is a 
shaped piece of sprung steel 
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Mitrinyd ib to simpiy tape ihe 
(riug in place with insulaTing 
tape. Another more 
sophisticated method is to 
make a wooden surround for 
The ZX81 > boxing the teads on 
the left hartd side. The power 
and the cassette leads are thin 
raphaced on the side of the box 
by more siabt^ plug^ such as 
'BNC tvpe$p easily available 
Ifom any component shop Of 
R.S. components for example. 
Tber existing leads are then cut. 
thev a^e theri soldered onto the 
back of the new plug. This short 
lead is now replugge^l iinio the 
ZX81 and can now be boxed in. 
Each long lead now has the 
BHC ' male end soldered on and 
^m then be plugged mio the 
side Q f the bo x . A s ih is does not 
affect the computer in any way 
it should not invalidate the 
guarantee. The leads can. of 
course, be soldered in dFrecily 
ontD the board, but as this m 
votves opening up the ZX 81 it 
should only be undertaken by 
someone who knows what he 
orsheisdoingasihslikelytoin- 
vahdate the guarantee. 

Much has been written coh- 
c^rnifig the unreliability of the 
LOADing system. Many iS the 
time I have seen eagerness in 
the tiassroom turn to cynicism 
and boredom as a teacher has 
tried to load a program for the 
nth time, trying "^just one more 
volume setting ". Agair^, an ex- 
perienced tea>chef will have ex- 
perimented with all possible 
settings and will instinctively 
kr^w kl a program is loedmg. U 
Li always a good idea to have 
I kiaded up any programs before 
the start of the lesson any wayl 



The keyboard has come in for 
a lot of criticism, however I feel 
that a lot of thecrit^cisms arein 
valid in schools. Puptls are not 
touch typists and tend to adapt 
very q y ick ly t o 1 he idea of st rok - 
ing the keys. The keyboard is 
rather ci uttered but again i have 
been pleasantly surprised at the 
speed with which children have 
learned where each function rs. 
They pick that son of thing up 
much more quickly than most 
adultsi 1 must add, however 
that the lack of lower case i-^ 
tars must limit its use in an ifi 
fant school. Teachers of 
reading have thrown up thetr 
hands m horror at the thought 
of having to use upper case all 
of the timef 

I have spoken io people who 
are concerned with 'software 
libraries' for Local Education 
Authorities and have asked 
them why they are reticent to 
support the ZXBl and it is 
largely down to the draw backs I 
have mentioned' Personally I 
feel such attitudes are rather 
shortsighted — theZX81 has a 
lot to offer a School, however, 
unreliable technology is rapidly 
classed as a gimmick and is 
soon passed over by an es- 
perienced teacher who has 
seen it all before'. 

Conclusion 

A power fui easy to use com- 
puter which is without doubt a 
very suitable machine for 
anyone who wants to learn or 
teach the fundamentals of 
compuimg tor the mm mum 
outlay . For more serious and ex- 
tended applications in schools 



some thought has to begiven to 
make it as reliable as possible if 
pupils are not to become 
frustrated m using lit. 

MUSE winners 

announced 

Final awards have now 
been made In the special 
ZXS1 software award 
scheme, organised last 
Novemb«r bv muse, the 
educational computing 
assoclatlonp to en- 
courage the production 
Of learning programs, 
and sponsored by Sinclair 
Research. 

Well ovef 100 entries — "'a 
most gratifying response' \ ac- 
cording to the organisers — 
were received. Many have been 
accepted intotheZXSi section 
of the MUSE software library, 
which with nearly 60 programs 
is now the largest section. 

Eric Deeson. Educationai ZX 
User Group organiser,^ and 
MUSE software librarian, 
Charles Sweeten, eventually 
decided to award prizes in only 
five of the sik possible 
categories, ''reflecting", said 
Eric, "less poor quality than an 
over-preponderance of science 
^nd maths mate^iai''^ 



Prizes of Sinclair ZX Printers 
went to Dave Fisher of Coven- 
try in the primary maths/ 
science section for 'BomberV; 
to Charles Rowbotham of Man- 
chester under other primary lor 
'Sentry'; under secondary 
maths/ science to John 
Mc Mull an of Stechford for 
"Forensic': under other secon- 
dary to Richard Marriot of 
Kenil worth for 'Bigspeir, and 
under other to Ian Souter of 
Tunbndge Wells for 'TLOG'. No 
award was made in the ad- 
m sni stf at i on c a t e g or y . 

Announcing the results Eric 
Deeson expressed MUSE's 
thanks "to Sinclair fof making 
the awards and covering the 
costs of ihe exercise, and to the 
assessors for their always con* 
siderate and definitive 
reports" ', 

MUSE is a national organisa- 
tion for co-ordinating activity in 
primary and secondary 
schools, teacher training in- 
stitutions, colleges and other 
establishments with an snterest 
in the use of mini and 
microcomputers in any subjecr 
area of education, Fof further 
information on MUSE please 
contact Bob Trigger- MUSE 
Freepost. Bromsgrove B6l 
OJT, Worcs. 
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Enough to send 

YOU up a tree 

James waish enters the 
numerical Jungle 

Come on, who are they trying 
to kid. Firstly what has the 
jungle got to do with maihs> 
secondly , maths cannot be 
fun. ., can it? Wall at least it is a 
littt© less mind bending than 0" 
level chemistry or 

UrLdergraduate electronics. 

Jungle maths is written for 
'Juniors and Remedials^ 
presumably between the ages 
of about six and thirt^eri. The 
lungfe idea is that you are 
situated in a graphically 
reprasented jungle and have to 
gat back to base If you get a 
question right than v^tj move 
on one place. If you get it wrong 
you lose one of your five lives in 
or>e of four weifd and wonder- 
ful way^^ 

Each way la vary wall 
represented by some advanced 
moving graphics. It you take 
too long to answer the que^ 
tion, you see a full scfeon pic- 
ture of "yourself" sink into 
quick sand p and yoy lose a life. 

On side one you have addi- 
tion and subtraction with the&e 
choices: whole numbers, 
decimals, minus values, time 
limii, size of number. On side 
two there are multipiicatiQn and 
division with the same choices. 

Conclusion 

The documentation is good and 
gives the teacher quite a lot of 
help. Overollp ^his package is 
excellent. I have seen some 
educational packages on more 
expensive computers such as 
the iVtZaOK and the App(e and 
t hi 5 is the f i r st 1 1 me i have see n a 
ZX81 educacional program 
With graphics anywhere near as 
good. Personally my only reser- 
vation was that I was tempted 
10 get answers wrong m crder 
to see myself being eaten by 
piranhas or fall into a deep pit. 
Due to the versatility of the pro- 
gram and the number of 
choice s> it can he used by 
anyone from the bright six- 
year-old to the remedial 
thinean-ye^r-old. 

Well done SCISOFT. this is 
very good indeed and I recom- 
mend It. 

Making 
connections 

James Watfti foresakes 
the trees for the px.b/s 

Ffom '0' level to 'A' level in one 
giant leap, tn the last edition I 




looked at three 0' level revision 
packages « I have now made a 
rather rapid jump up to ' A ' Level 
with Philip Law ton's "Resistor 
- Capacitor Transients" 
package^ This particular 
package is part of a series of 
program packages and video 
cassettes produced and 
marketed by Mr. Lawton. To 
put YOU in the picture^ this 
package is aimed at GCE "A" 
students, TEC programmes and 
Undergraudate courses m sub 
j,et(s such as electronics, 
engineering, science and 
mathematics. 

Together with the program, 
which incidenily loaded first 
time, comes a hefty 26 page 
booklet aimed at giving the 
tutors themselves an idea of 
what the package is all about. 
The documentation is 
thorough, wed thought out and 
constitutes a large proportion 
of the vatue of this package ^ 
hence I intend to spend a littie 
more time than usuai looking 
through the contents of the 
documentation. 

The first couple of pages give 
a general outline of the con- 
tents, suitable courses and 
notes on the equations. Page 
three gives an inden to video 
recording if you decide to 
record it (we wiH come onto this 
later). Pages 4 through to 9 give 
a basic run down of the pro- 
gram wNch you will need alter- 
ing for adaption to other com- 
puters, such as the PET. 

The remaining 1 7 pages are 
dedicated to a script for use 
either as a guide for the lecturer 



when using the program with 
his/her students or as a script 
for a video recording if using a 
video is more convenient than 
having the computer in the 
flesh (in the silicon would be 
more correct). A pre recorded 
video is in fact available from 
Philip Lawton. 

Looking now at the actuai 
program, it is approximately 
7 V2 K long and is supplied on a 



C12 cassette. It can be run m 
three different ways: 

(i) Continuously going 
through each function, 

(ii) Continuously goirtg 
through each function but 
waiting for a response from the 
user. 

(iii) Running particular areas 
of the programs, to 
demonstrate particular pro- 
blems. 
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Conclusions 

The whole thing has been very 
wefl thought out, and the idea 
of video recording a session 
with the package may appeaho 
manv tutors far more than lugg- 
ing a conntputeF and all the 
varjous^ wkes and modules 
around. Good provision for the 
student has also been made, 
vvith extra copies of graphs and 



written permission for copies to 
be rnade in the purchasers 
$chool or other simitar educa- 
t iona I estebl is h ment . 

This i& general I V a good 
package and worth consider 
ing. Details of other titles are 
available from; 

PHILIP LAWTON 

4 TEMPLAR WAV 

ROTHLEY 

LEICESTER LE7 7LN. 



please mclude a stamped ad- 
dressed envelope 



Getting back to 
primaries 



Edzx Is 3 companv 
speclalisiriB )n eduea* 
tlonal software for the zx 
computers. 




The company is currently offer- 
ing two programs: MUf^PRAC 
and SPELL. SPELL i«i supphed 
with a supplememary program 
LETTERHUNT, and accessory 
Keyboard Overlay. 

NUMPRAC FS a suite of seven 
nymber practice games rangingi 
from 'Count the Blocks' for 
4-year-olds to 'Series' for upper 
Primafyj and incl^uding Varied 
Format questions in response 
to recent recommendations* 
Originaliy designed as the pro- 
gram with which to introduce 
computers into a school, NLIM- 
PRAC explains signs like *, em- 
phasises the u$e of NEWLINE 
and the gentle touch on the 
keyboard 

the program has full input 
validation; it features botd 
rewerd-word graphics and 
sgphisTicated ttacher's control 
facilities. NUMPRAC does not 
attempt to 'teach', it works by 
positive reinforcement. 

LETTERHUNT and SPELL 
come together on one cassette- 
They share a common fount of 
bold lower-case letters and a 
lower case Keyboard Owertay. 
The typeface on the overlay 
(Eurostite Bold! was chosen 
specially ^o match as closely as 
possible the characteristics of 
the letters abtainable with 
2X81 graphics. The Overlay in- 
corporates a BREAK key mask. 

LETTERHUNT develops 
charactef recognition and 
keyboard familiarityH and is 
good preparation for SPELL. 

SPELL IS a substantia) pro- 
gram intended to develop the 
quick recognition of words and 
the ability to respell them. [It is 
obviously not b "'reading' pro- 
gram since it is not concerned 
with the sound or meaning of 
words. I 

The vocabulary is grouped 
according to word typti and is 
safe from RUN. 

The vocabulary is really in- 
cidental to the program and 
words may be added or deleted 
singly or in groups. This power- 
ful facility enables the teacher 
(or better stilL the children k to 
extend the vocabulary week by 
week witH new words. The 
teacher can control exactly 
which groups are presented to 
the children or can leave an ele- 
ment of choice to them« 

NUMPRAC is £3.45, and 
LETTER HUNT/SPELL 
(cassette, documentation and 
keyboard overlay) is £3,95. 
Overlays are 65p each (£4.00 
for 1 0), EdZX Educational Soft- 
were (mail order only), 16 
Grasmere Road, Dronfield 
Woodhouse, Sheffield, SI 8 
5PS. 
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from 
J*K, GREYE SOFTWARE 

""WirhntiF riiiestiOft th^ fm0$i machine code sfdfne^ it^^tl^hfe 
tOCfSy::. JM ROWLAND Product Manager for W.H. SMITH 



/^ 



aAiMnrTAKii^iK. 



.wHf cxn 











OAMirr APE 7 fw tIK 



■ rt- ■■ 1, -' * Thi4iii#ri^inimfl 
AAlTST r-^r ultima!* Geintf^ Onghan tuf a [Vect^o^. ifl 






7 Monir«*i 



NOTE Tliit # NOt On# ^ Ifw n««M*»tv kf^l*d liil 




GAMfSTAP^iiL-rlU4_ 
-K^ MOiiffTlH fctAJE 



TN G«n)f t<5 r-pp 



A* O 



cell 



-j-j:^': .5 Cjn ^gu' Iwnl VOu* *»¥ TtirOugh ?h 



- iti itef tOU^ Ah Pfk 3D rtHt T REX w# Ktu4Av ri^ 

;>f#? ■ COMPUI I H b V3DEO GAMES 
ZJS COMPUTING 



QAMUTAKIIt^iiK. 







W i*w muf homt islifwf fiwn n^ pi4fiM4r«ii A^^ &p»^.- .i^-* 

01 vwt hyHft* CHhpir HiflndcPtt t!h« bK^datop RKhrH v^n^n 

v«u lufft 4* VN <u{> o<^ Ehtwn 40 T%gK^« di'Kt>Qriti luv h ^ fihi 
*rr, rvflft^ fVhg ill Qui tTnK^ ^Ou A HI' T^t trst-T!^ S4vC#l 

inciudH Sncoft Si^tU Simri^Th Afti«jd». Ptoiinvrr FoAirtfd AadV and ii«tf wm ' - 
which l^vihMl Tf^^j^ rotth^ hWh» pl»Ptct thKtdrop irf ^l«r|. ftiMtan, E»pir • 
PlHfTL* B4#|1ih Tnur PTiotor> S**mi,. g^i fiO 4 E^Wf^ SsLKfH^ W^ C^ KVu**!* itl #11 >■ 

W3DI 

A IMAIN Htt mfihmZX tmcnrfak fmoai of iri4 dih«r p o fi w Nhsh wwited ■ 




flAMEI^APf Ifcv IH . 



, o^#V C1.t6 



tOb iL«n i^in ind -AAiel^ Tt<)P ^ayr>4l ccwV^i'T m D^iam All 

kl Mk^w CDd» for F«ii Mtto^ ^tti 3 ScM^. 2 ^i S^*« 
MHi iti«i4 iiAQhA itI ivbeuiid* tiv bHt iREAKCMT 4'aiind 

And il thfi effect rOv <4ri i go Atnitp* 



GAMES MARKED • INCL- MACHINE CODE. 
Prices include VAT arid UK P & f*. 
1 Add ai^T^ropriiile Po&l9te on For^tgn Ofd^nh Ch^qy«s/P O.t to 



J.K. GREYE SOFTXA/ARE 

Dept.ZX 16 Park St., Bath, Avon BA1 2TE. 

CflEDPT CARD SALES, Pnfln« 01 &30 9232 19 «.rn t p ml 
FOR 1NSTAMT DESPATCH 



ii yt^, i^mi^ lotft* EMfori Hw^ng. euf rAAg* £/i Q A Pm fr * rt I 

■UFFf n MICflOfHOr 174A . 5Tt«4dUF- M igfi Rd I, Dncfcw SWtg 
qf dHGES m Pvk St Bn^riv A-iQT* 
MlCAOiTYLE SB«#v»[l^ta Lintdcn^n Rd ^dltl. AvQfi 

KCAEimSClNE 144 Si G*Vd«1 Rrj CNNtv^VhArti ^lOt 



TRADE fit EXPORT ENQUtRlES WELCOME 



^ 



Now! For the SPECTRUM 48Ki 










• ♦W(J^ MM Hmxt uw 




m 4 iUi iSlliW * 

\(.U i Utti s- 

ffi ( VSZ/fi- \fWhf / * 



41: 






Thiv im NOT ■ m»tm mimutmlum FH^i hi ah « letting iful ht^ghly rr>^y*ble i|*rrk« Mi 

^«ci»i«n» inv4iv«d in funning your Club Th4t4 m* so m«nr Nitutts n i» 
tinpi&tliibi* to liil thtffl h*m iHil inclirit*d irt lo^n U«p tt4m» hORMAlLV wtn]^, 
gHint killingi. waq« bill* to piSr- -ind f^v ctn t*#n (}« i«ch*dr II it « gimt 
ftqyknnfi ■ yna| i|*fl 9I ihW, pfi4 ptoplt pl#V il M liiVfpMy Fkhh* of> »nd Iw* 
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I |I\KJ)U\KK KlgUHl li I 
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I jTm ' LEWI Ii 
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WHAT CAN I DO WITH IK? 

If your answer is not much . then you must read Roger 
Valentine book. Wftai Can I Do Wdh 1 K? (40 programs 
and routines for the IK Sinclair ZXBI^V 

a splendid book and one whrch wiN repay your 
mvesiment time and time again " {ZX Computing). 

Book C4 96, 

Also available on cassette C4 95 

NEW 

WHAT CAN I DO WITH 16K? 

The companion volume to the above, coniammg 
complete program listings for 76K . 

- okC4.95 

sseMes avaiiaWe individuaily - ask for list. 

ZX81 PAYROLL 

Prohadfy tine desi ZX program ever wfittsfi for the 
serious business user. 
Cassette (only) El 2. 65 mc VAT 

fVlanuaffonly) C2 00 

CafSfifltm ft iV^antjal £14 SOmc VAT 

ALSO AVAILABLE FOR PET (32K) « 

SPECTRUM 48K 

V&H Computer Services 
182c Kingston Rd. 
Staines 

Middx. 

Tel: Staines 58041 




I 
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This program, written by D. Buckley 
of Aston-under-Lynne^ is ideal for 

students studying physics, who have 
to carry out a number of Joule or 

watt calculations. 



When the program is run, a menu 
wil appear, and jCMjles' or 'watts' 
can be Mlecied by eniering the 
appropfiaf e letter A" yCMj have to 
do then is entef the figures, and up 
comes the answer. 



If you Wish to use meires 
dragged against ftiction, instead 
of the height fcrfted. then slmplv 
enter the metres driigged when 
the program e^s for height lifted. 




le REM **JOULES"' 

20 REM D. BUCKLEY 

.P K i"^ I ^ 

30 PRINT ■■ JOULES yURTTS PPOGRRM 



* * 



4.6 'print ' UuULES input fi"' 



50 


PRINT "URirS INPUT B'" 


60 


PRINT 'STOP : INPUT C" 


7© 


INPUT R$ 


80 


IF fl* = *'R" THEN GOTO 1000 


90 


IF Hl« = '-B" THEN GOTO 2000 


100 


IF R*='C" THE.N PRINT , , '^END 


or PROGRflH" 


llO 


STOP 


leoo 


REH ««JOUt.ES#« 


1005 


CLS^ 


1010 


PRINT "JOULES- 


1O20 


PRINT 


1030 


PRINT -WEIGHT fNEWTONS) s?*' 


104.0 


INPUT R 


105O 


PRINT R 


i0e0 


PRINT 


1070 


PRINT "HEIGHT L IFTED (HETRES 


1080 


INPUT 8 


1090 


PRINT B 


lie® 


LET C=R*e 


111© 


PRINT RT I0,0;ft;" NEUTON5 ♦ 


•■; B. 


," MtiRES=";C;" UQULcS" 


1120 


PRINT , , , , 


1130 

ii4.e 

1150 


PRINT "RETURN TO MENU, INPUT 


PRXMT "CONTINUE ; INPUT 


INPUT R$ 


1160 


IF ft*="R" THEN GOTO 2S 


1170 


IF Ria-B" THEN GOTO 1O00 


1180 


STOP 


2000 


REM #*WRTTS»» 


300S 


CL5 


2010 


PRINT "URTTS"' 


S020 


PRINT 


2030 


PRINT "WEIGHT tNEWTONSJ »*?" 


2040 


INPUT fl 


22^50 


PRINT A 


206<? 


PRINT 


£070 
SQS0 


PRINT "HEIGHT L IFTED {HETRES 


INPUT 8 


3090 


PRINT B 


2100 


PRINT 


£110 


PRINT "TIME (SECONI>S) «7" 


Sia0 


INPUT C 


2130 


PRINT C 


21^0 


LET 0= CR«e? ^C 


£150 


PRINT RT I5i0;n;*' neuftons ♦ 


", B. 


■ KETRE5 y ";C;" SECS. *";D 


i " URTT&" 


£160 


PRINT „. -...,„ 


£170 
ft" 

S180 
£190 


PRINT "RETURN TO HENU . INPUT 


PRINT "CONTINUE .■ INPUT 


INPUT Rf 


2S00 


IF R* = "R*' THEN GOTO 25 


£210 


IF RS="B" THEN GOTO 2000 


^£S0 


STOP 
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16K Programs 



ELECTRICAL 
CIRCUITS 

From Paisley, Scotland, Thomas Ballantyne has sent us a program 
which was devised to calculate and illustrate — using circuit and 
phasor diagrams — the characteristics of a series AC electrical cir- 
cuit. The program is for a 16K ZX81. 




The program covers series AC 
circuits having: Resistance, and 
Inductances Resistance and 
Capacitance: Resistance, In 
ductance and Capacitance. It 
has a«i^o been designed to cover 
the case of Series Resonance, 

Calculations of: Reactance ■ 
Impedance : Ciirrent : VoUag^s : 
Power Factor : Power in Watts : 
Volt Amperes and Reactive 
Power 3fe made and the results 
displayed. A circuit diagram is 
drawn. The circuit has the cur 
rem displayed and the voltages 
across the components. Vain^^ 



are to the nearest whole 
number. 

The program can then be us- 
ed to illustrate the phasor 
diagram for the circuit. The 
diagram shows the in phase, 
and out of phase voltages, and 
the phase angJe between cur- 
rent and appNed voltage. 

The user is prompted to 
enter the essential quantities 
one at a time Jf capacitance is to 
be entered then it should be in 
farads leg 200 Microfarads - 
200E-6 fafadsl- \i There is no 



resistive and inductive only}, 
then capacitance should be 
entered as . Even though 
theoreticalJy this would give in 
finite reactance. The program is 
arranged to take account of this. 
In similar fashion if there is 
no inductance enter this as = 
No provision has been made for 
zero resistance, this being an 
unlikely occurrence. Hovwever, if 
is entered for reshSiance the 
program wilf run normally, until 
\x reaches the stage of display^rig 
the phasor diagram. The 
diagram will appear on the 



screen and a code 6 wilt indicaii 
an arithmetic overflow. 

The program may be run in 
fast Of sfow. Sfoy^ allows the 
diagrams to buifd up, and can be 
fascinating to watch. The pro- 
gram was originally devised ta 
assist in the teaching of this sub 
jeci to electrical students who 
were apprentices. A further 
adaptation is planned to ma^ke 
the student do a bit more w^rk 
than the computef. the basis of 
real learning. 
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16K Programs 



te 

in 
ie 

0- 

to 
b- 

lO 

ftr 

le 
■k 
If 



1 RCM •■sERies fl.c.crncurT" 

2 REM "T . BfiLUnNTYNE 198S" 

3 PRINT "PROGRRM REQUIRES" 

* PRINT "RESISTRNCE IN OHMS" 

5 PRINT "INDUCTRNCE IN HENRYS 

6 PRINT "CRPRCITRNCE IN FRRRDS 



LTS 



7 



Id 

2d 

30 
40 

ee 

70 
60 

90 

110 

ISd 
130 

14.0 
15Q 
160 
170 
IS"? 
190 
800 
210 

sse 

XL," 

fear 

2 30 
£;3S 
^36 
^36 
£4e 
.<C " 
34? 

£se 

ass 
a&6 

£80 

^90 
300 
■ilD 
515 
350 
330 
34.^ 

345 

360 
370 

37E 

sao 

400 
^10 
UC" 
415 
420 



FREQUENCY IN HERTZ 
SUPPl-Y UOLTRGE IN UO 



PRINT 
Et^TER 

PR*i.NT 
TrtE"' 

PRINT ''WKtttKKKKHKtKBKHK^M 

PRINT "RESISTRNCE R^" ; 
R 
R 

"INDUCTRNCE 1_ = "J 
L 
L 

"CRPRCITRNCE C=" 
C 
C 

■■ FREQUENCY F="; 
F 
F 
''&UPPI.Y UOLTRGE I 



NPUT 
PRINT 
PRINT 
INPUT 
PRINT 
PRINT 
INPUT 
PRINT 
PRINT 
INPUT 
PRINT 
FRT.NT 
INF'UT 
PR If IT 
PRtJSE 
POKE 
CLS 

L.ET XL-a*PI*F*L 
IF C=0 THEN GOTO 
P-?INT 
PRINT "INOUCTIUE 



E 

250 
164 37^255 



630 

E RERCTRNCE 
; XL; " OHMS" 



^RINT " ' 

=?RINT 

IF Cs0 THEN SOTO ^65 

LET XC = i/- C2*P1*F*CJ 

i='RINT- 

i^'PINT 

PPIN"! 

PRINT "CPPRCITIUE RERCTRNCE 

PFINT " =":XCi" OHMS'" 

IF XL>XG THEN GOTO 65© 

UFT Z = SOR MR*R> + rxC-XL) « tX 

> 

PPU'^E 200 

POKE 16437 , S55 

CLS 

PRINT 

PRINT " IMPEDANCE Z=";Z;" OH 



LET I-E'Z 

PRINT 

PRINT "CURRENT I" 

PRINT '■ =■■;!; 

LET UR = I *R 

PRINT 

PRINT "P.D.RCROSS 



PRINT " 

LET yL = X»rKL 

PRINT 

PRINT -P D.RCROSS 



RESISTOR 
; UR; ■• U, " 



= " ; UL i " 
GOTO 430 



PRINT " 

IF C=0 THEN 

LET UC-I*XC 

PRINT 

PRINT "'P.D.RCROSS 



INDUCTOR 
U," 



CRPRCTTOR 



PR INT 
IF INX 



= ""^ UC; 
51 =INT 



U . " 
(XC+0 



(XL+0 

■ THEN GOTO 670 
43P LET PF=P,'Z 
4.40 PRINT 

4.5© IF Cs0 THEN GOTO 4SO 
4S5 IF XL>XC THEN GOTO 480 
460 PRINT "POUER.PRCTORa"; PF; 

LERD"' 



470 GOTO 490 

400 PRINT "POUER 
LRG" 



FRCTOR 



500 
510 
515 
520 
G5" 
S33 
5S4 



LET Ys«C5 

PRINT 
LET G = 
PRINT 



PF 



(Y«180) 

'PHRSE 



/'PI 
RNGLEi 



PFi, 



o; " DE 



PRINT 
PRINT 



O NEWLINE 

5S7 STOP 



• PRESS CONT BUTTON «N 



LET U=E*I*PF 

PRINT 

PRINT ■'POUER = ";U; " U.' 

LETT &-E*I 

PRINT 

PRINT "RPPHRENT POUER; 



LET Q«E«X«SXN Y 

PRINT 

PRINT "RERCTIUE 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT R« 

IF fi»:^"D" 

LET ZsSOR 

PRINT "CRPfiClTlue 



PRESS 
FO^CIRCU^ 



GOTO 210 
LET Z=SOR 



530 

54 

550 

560 

570 

560 

UR , " 

S90 

600 

610 

URR. 

612 

613 

614 

615 

616 

617 

sie 

619 
630 
635 

640 

6S0 

L-XC) 

660 
690 
630 
695 
700 
705 
720 
730 
740 
750 
76© 
770 
7S0 
790 
300 
610 

sa0 

5f30 

640 

650 

660 

865 

S70 

360 

S90 

90© 

910 

920 

93© 

94.0 

950 

960 

U. ■ 

970 
■ U.* 

960 
" U." 

fi . " 

1010 GOSUB 2000 

1060 FOR X=0 TO 10 

1870 PLOT X^38 

X09O NEXT X 

10Q0 FOR Xs:22 TO 39 

1100 PLOT X^36 

1110 NEXT X 

1130 FOR X=:50 TO 63 



S; 



POUER=s"; O; 



O RNP NEULINE" 



IRBR 



m: 



THEN GOTO 730 
( (R*R) +«XLtXL) i 



RERCTRNCE 



( (RfR) + (XL-XC) « (X 



GOTO 265 

PRINT 

PRINT "CIRCUIT IS RT.OR" 

PRINT "NERR RESONRNCE" 

LET PF=1 

PRINT 'POUER FACTOR =1" 

GOTO 500 

CLS 

IF C-0 THEN GOTO 1060 

IF XL=0 THEN GOTO 1290 

FOR X=0 TO 10 

PLOT x,3a 

NEXT X 

FOR X=a2 TO 23 

PLOT X ^ 38 

NEXT X 

FOR X=3S TO 4S 

PLOT X , 36 

NEXT X 



RT 
AT 
RT 
RT 
RT 



■UUL 

II 



& 5 ' 

2 I 14; "UUUUUU 

1,S4; 

2.24; 

3.S4; 

FOR XsSl TO 63 

PLOT X.38 

NEXT X 

PRINT RT 1,8;"R=";R 

RT 1, IB; "L="; L 

RT 0>24.; "C = "; C 

1500 

RT S,5; INT 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 



PRINT 
PRINT 

GOSUB 
PRINT 



CUR 1-0. 5) 



PRINT RT S>16;INT lUL+0.5) 
PRINT RT 5^24; INT (UC+0.5} 
PRINT RT 10,3; INT <I+0.5); 
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PLOT X,3e 

NEXT X 

PRINT fiT 2,5; "\ 

PRINT RT a,30j "UUUUUU" 

PRINT RT l^ej"R-";R 

PRINT AT l>aa; "L=';l_ 

G05UB J.500 

PRINT RT 4-*5;INT (DR+O.S);" 

PRINT PT a, 20; INT <UI-+a.S); 

PRINT RT 10,2;INT (1+0.5);" 

GD5UB 2000 
POR X=9 TO IB 
PLOT X^36 
NEXT X 



FOR X=22 TO 
PLOT X,3S 
NEXT X 
FOft X-4e TO 
PLOT X,36 
NEXT X 



ii30 

114-0 
1150 
1160 
1170 
1180 
1190 
1200 

U. " 
1210 
■ V. * 
1215 

R - " 
1240 
1290 
1300 
1310 

1320 
1330 
1340 
13S0 

1360 
1370 
1380 

1390 
1400 

1405 
1410 
14£e 
1430 
1440 

U." 
14S0 
'• v.- 
1455 

R , "' 
1460 
1500 
1510 
ISIS 
1517 
15S0 
1530 
1540 
'i5S0 
1560 
1570 
1580 
1590 
1600 
1610 
1650 
2000 

NEULINE 
2010 PRINT 
IflGRRH" 



43 



PRINT 

PRINT 
PRINT 
PRINT 

PRINT 
PRINT 
GOSUB 
PRINT 



RT 
RT 

RT 
RT 
RT 
RT 



"I I" 



2,5; 
1,22; 

3>22, "I I" 
0,©; "Rs'";R 
0>23, "C="; C 



1^00 

RT 5,3; 



XNT (UR+e.S) 



PRINT RT 5,13; XNT CUC4>0.5> 
PRINT RT 10,2; INT (1+0,51; 



GOSUB 3000 

FOR V=0 TO 

PLOT 0,Y 

NEXT Y 

FOR Y=0 TG 

PLOT 63,Y 

NEXT Y 

FOR X=0 TO 

PLOT X , 

NEXT X 

FOR X=:42 TO 

PLOT X,0 

NEXT X 

PRINT RT 21 

PRINT RT 19 

RETURN 



38 



38 



21 



S3 



15; "E" 
lS;ej '" 



U, 



PRINT RT 12^2; "PRESS P THEN 



RT 13,2; "FOR PMR50R O 



2020 

12030 

2040 

4000 

4010 

4,020 

40S5 

I THEN 

4030 

4040 

4050 

4060 

4070 

EES ' 

4080 

4090 

4100 

4110 

5000 

5010 

S020 

5030 

5040 

5050 

S060 

0.5} 



Z« 



INPUT 

IF Z«="P" 

RETURN 

CLS 

IF L=0 
IF C=0 
IF INT 

GOTO 



TMCN GOTO 4000 



THEN GOTO 6000 
THEN GOTO 5000 
* XL +0.5)= INT fXC+0,E 
4050 
IF XCfXL THEN GOTO 7000 
IF XC>XL THEN GOTO 8000 
G05UB 9000 

PRINT RT lO,24; ■■E = **; E; " KJ." 
PRINT PiT 14, 18; "©sZERO DEGR 



IS, 
16, 
17. 



18; 
16; 
18; 



&d~70 



R+0. 5J 



PRINT RT 

PRINT RT 

PRINT RT 

STOP 

FOR X=0 TO 56 

PLOT X, 4 

NEXT X 

FOR Y=4. TO 40 

PLOT 0,Y 

NEXT Y 

PRINT RT 2,2; •■ 

" U." 

PRINT RT 16,24 



UR=E" 
RESONRN( 



*JL = ";INT (UL + 
; '-URs"; INT t*J 



506© PRINT RT 20 , a4; " X=" ; INT (1+ 

0.5} ; " R. " 

5085 LET M=TfiN (O^a^PX/360) 

S030 FDR X=0 TO 20 

S100 PLOT X,INT (M«Xi +4 

5110 NEXT X 

5120 PRINT RT 6 , SO; ■£=" ; C; " U." 

S130 PRINT RT 18, 6; "O-* 

5140 PRINT RT 4,4;"LRGGING P.F." 

;5145 PRINT RT 5,4; 'RNGLE 0»"; INT 

G; " DEGS" 

51S0 STOP 

8000 FOR X=0 TO 56 

S010 PLOT X,40 

6020 NEXT X 

6030 FOR Ys0 TO 40 

6040 PLOT 0,Y 

6050 NEXT Y 

6060 PRINT RT ift o-ii**-.. 

+0,5) ; " u. " 

S070 PRINT RT 

+0.SJ ; '* U. " 

6080 PRINT RT 3 , 24; '* I^'* , INT 1 1+« 

6088 LET MwTRN tG*2*PI^3601 

6090 FOR X=l TO 40 

6#98 ir -M«X+40<0 THEN GOTO 6120 

6.»# PLOT X^Ih^r t-H«X> +40 

ai.:i0 NEXT X 



I 



18,2; "UC="; INT 
1,24; "UR*"; ijsrr 



rue 

(UR 



6120 PRINT RT 
5130 PRINT RT 
6140 PRIhTT RT 



14,24, ■£="; E; " U." 
Ifa'^i, "LERDXNG P,F. 



<UC-UL1 



IN 



6145 PRINT RT 17,4;-flNGLE Oa";lN 

T G: " DEGS" 

©150 STOP 

7000 GOSUB 9O00 

7005 PRINT RT 4 , 2; " <UL-UC1 =" ; INT 

7008 LET'MjtTON (6«2+PX/360> 

7010 FOR X=0 TO 20 

7050 PLOT X,INT CH+XJ +20 

7030 NEXT X 

7040 PRINT RT 10,6; "0"' 

7050 PRINT RT 2 , 24; "E = '" , E ; " V," 

7060 PRINT RT 13 , 20 , *" LRGG ING P.f 

I I 

706S PRINT RT 19 , 16 , "RNGLE 0s**; 1 

NT G; " DEGS" 

"'C>70 STOP 

S000 GOSUB 9000 

30O5 PRINT RT 1S,S; 

T CVC-VLi i " U." 

8006 LET M=TRN tG#2«PX/360} 

3010 FOR X=0 TO 20 

5015 IF "M*X+20<0 THEN GOTO 6040 

S020 PLOT X,1NT (-M#X>+S0 

•?030 NEXT X 

3040 PRINT RT 12,3; "0" 

3050 PRINT RT 17 , 24 ; '"Es" ; C; " U." 

3060 PRINT RT 20 , 1* ; "LERDING P.F 

I I 

3065 PRINT RT 21 , 14; *" RNGLE Oo";l 
NT G; " DEGS" 

3O70 STOP 

9000 FOR X-0 TO 5S 

■3010 PLOT X,20 

^020 NEXT X 

9030 PRINT RT 1 1 , 24, " Ik" ; INT (1+ 

■3040"' FOR Y =20 TO 40 

9050 PLOT 0,V 

•3060 NEXT Y 

9070 PRINT RT 2 . 2; ■UL:=" ; INT (UI- + 

• 5) ' *' K) • ** 

?0S0' FOR'Y=i20 TO STEP -1 

9090 PLOT 0,Y 

9100 NEXT Y 

9110 PRINT RT 20,2; "UC="; INT (^C 

+0,SJ ; * U. " 

3120 PRINT RT 9 , 23; "URs" ; INT C^R 

+0.5J ; ■■ U. " 

9130 RETURN 
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16K Programs 



N 



ENTER 

THE 



Pf^OORRM REOU XRE& 
RE5I5TRNCE IN OHHS 
INDUCT HNCE IN HENRYS 
COPRCITIUE IN FRRfiDS 
FREOUENCV IN HERTZ 
SUPP^^UO^^GE ^TN UOL.T S 

RE5ISTRNCE R=10 
INDUCTRNCE L ^ - DS 
CRPRCrTRNCE C=.00e3 
FREQUENCY F =5e 
SUPPLY yOLTRGE E=Se0 



IMREDRNCE Zs 11. 324.34.3 OHM5 

CURRENT 1 

s 17. 8134.15 R. 

P.D.RCRQSS RESISTOR UR 
= 178. 184.15 U. 

P,O.RCROSS INDUCTOR UL 
=279.99101 U. 

P.D.RCR05S CHPnclTOR VJC 
= 189.05926 KJ , 

I POWER FRCTOR=0. 89092077 LRG 

PHRSE RNGLE = 27. 010821 [>EGS 

PRESS CONT BUTTON RNO NEULINE 



P0UERs3174..959^ U, 

flPPRRENT POUeR=3563.«a31 UR. 

REACT lUE POUER = 1618- 4-779 URR , 



C=.)3O03 



P = X0 



L = . 05 

lUUULF 





X7Q U 



280 y. 



isg u . 



18 R. 

PRESS P THEN NEULINE 
FOR PHRSOR DIRQRRM 



200 U. 



UL=280 \J, 
lUL-VC) =9© U. 



£=2ee u 




UR=17© Kf 
Hl=ld R. 



UC>ie9 U. 



LRGGING P.F 
ANGLE 0^2 7 DEGS 



F 
X 



w 



LTEXTAHD ZTEXT 
ZX81 WORD PROCESSORS 



lower case characler& 
on the ZX printer!! 




Nig Uan^fn rmH vQu l« tlpAfiiiM la ii>»ce ||«rnn tkinwliiiii and mm 34# W4^ L 

Tvi cfrT^^ ind LTEltf IR^I UiTAil but iJCi0«f 4F«d lQ««r CJM LKiJidLEriH ^i« 

vtupiNVld^ LT. |Pi« lent lnck«d*d in m« t^i^g* ^ Cdnnn^ndi 4r« mch i^ivf^^l iz^ici.v 
dcKi^fi«nt »CF tiv riNwa w!Eh viliitu* inlgrm*tian L TIJiT UUri f^ bOCh u^ipiir 4* ■ 

tAU e^mm% the^ ^agiiR^ cant tfFntp^^ ^v«b% g teiadm miitujL 

S«nd *&^ lAtdiffnitf* tfftmi Nit ^dari fw lu4 c^Uoyua ^i^ 
fHfl hmng. Pinfttt tMi« l%t UK 101 f Rl SD 

AM E^tcn irw-k,i*p ^/AT jri.-l P%E1 *^^ i^ji^ IrtV^ 

DAS^i SOFTWAnE, LOWlA MOHTH ^THttT CHIDDAIt SO-MlHSfT 

T*^ ChHfalw ICI46I 

OMUIt lA^UffllES Wf LCOMi 



a 






M I C R O W A R E 



M I C R O W A R E 



micRDmflRE 



131 MELTON ROAO. LEiCESTEn 
Tel: 0S33 6Biei2 



A% from Is! Ociot>C*f OL/" Nf W ADDRf SS Vili tie 
« ST. PETERS LANE. LEfCESTEfl 

CFose lo C(DCH Towef pnci Steverai large car parks 

ftetad Shop 'i SINCLAIR Computef Acoessoiies 
H^fdwa^l^ Saluv^ne. bLrcK-^ and Magaimes Business 
Edycationsl/SeriD-js and Games Soflwan^ Kev&oafd£ 
Ram Packs, Gr'Roms. PrnHef$ ^'0 Rons, sijecirur^ 
Sdund Bo^s elC 

NOW SELLING Nf^w^DRAOOMK .|- i -; 

dnd hri!d^,i4i" A^SO Jo^tivafe and b:^ -*-':■ BBC MJCRO 
and VIC 20. 

SPECIAL MICRO SOFTWARE for 1EK Sp«rruifn 

JILICN CO^iliANO'' i^vr^ 47TR;iii**g ijisraPti^ ; il tfou Pvvv l^if *: 

-.14"^* "' * - '■ "i ' r.'-\'-'i^ r^Mnpr,arwi vom a ^jrT* iwjfi "Nvt 



MICROWARE 



MICROWARE 



software 



preparing a 
tape directory 

for tlie 



ZX81 



The ability of tlie ZX81 to save and 
LOAD a named program on tape 
opens up new and interesting 
possibilities. James calderwood^ ^ 
Coleraine, explains how it is ,\;^ 
possible to load a program from ^ 
adirectory, by just entering "- ^ 
the number printed beside Ti \ v 
the program of your choiceA A \V \ 

^ i "^ ' ii 

A'\> 



The Obvious way to LOAD a pro- 
gram h to lyp^ LOAD " LUNAR' ' 
followed by NEWLINE. 
However, it is possible to use an 
expression such as LOAD El 
where E$ has the value 
"LUNAR" Of whatever the re- 
quired program name may be. 
ag 

LETE$ - "LUNAR- 
LOAD ES 

has ihe same effect as LOAD 
^' LUNAR". Not very usefuL you 
may say^ two lines lo iype in- 
stead of one; but as I will show in 
the program fotowtng, this fact 
can be used to good effect, 
There is just one other point to 
understand before we see how 
xo develop a direciury program. 
It may seem thai if we can use 
the expression LOAD E$ we 
could equally use LOAD A$(5) 
OF LOAD AS (CK Well, we could, 



except for one little problem. If 
ASIC) has been DSMentioned 
as, for example, ASn2j2) 
then AS (S) would not be LUNAR 
but LUNAR followed seven 
spaces CO bring it up lo 12 
characters in length. This wouid 
not be recognised as the tiile 
given when the program was 
SAVEd as LUNAR. 

This problem is overcome by 
puttin^B a *u" stop ' / ' after each 
program tftle in the difectory. 
Your ZXB 1 will recognise this as 
the end of the title and LOAD the 
required prograrni. lYou must 
not, of course, use the fyll stop 
in the title when you SAVE the 
program J 

PREPARING THE DIRECTORY 

How you prepare your directory 
wi!l depend on the amount of 




memory at your disposal. The 
p^ogfam I have given here uses 
about 2 K. so ]et us iook at some - 
factors influencing the memory 
needed, and see how we can 
adapt the directory to fit 1 K if 
this is the memory available. 
Here are some economies we 
can make:- 

1 . The DIM statements in lines 
1 and 20 are dependent on the 
number of programs to be 
recorded on the tape and could 



vary froim 4 or 5 to 20 or 30^ 
' depending on the length of tapd 
used^ The second argument of 
B$ is the maximum length of thi 
title to be used So the shorter 
the title we are prepared toac^ 
cept the less memory needed. ( 
have found that len titles of 
eigh! letteTS each tie 7 + '\")h 
quite satisfactory and very 
economical. 

2 . Once your di^rectory is com 
pFete you do not need Ihnes 1 to 



108 



ZX COMPUTING OCT.fiOV 1 



§B2 I 



Software 




70 , a^tcapt for editing, and 1 vwili ' 
-explain how this can be done in" 
command mode. This means 
that you can first type m lines 1 
to 70 and 300 to 320. When 
you RUN this you can enter as 
many programs as yoy have oh 
your lape. complete with iheir 
starling position. Then by entef- 
ing "0" the directory wiiS be 
SAVEd on a spare piece of lape, 
in case you want iNs part again. 
Ui>es 10 10 70 can now be eras- 



ed (just typ^ 1 □ NBWUNE. sic), 
.* and the rest of the program 
typ^d in. You wril have to omit 
any reference lo these earlier 
lines, eg in line 1 20 omit " OR 9 9 
TO EDIT" and omit line 140 
altogether. When you have 
finished typing the directory the 
command GOTO 300 win SAVE 
it at the start of your tape 
{you've left plenty of room, 
haven't youPK 
Now when you type LOAD 



-'DfcRECTORY Of just LOAD*- *' 
the directory will load and con- 
tinue from line 60, printing out a 
list of programs and asking 
"PROGRAM NUMBERr^ When 
you respond with the number ol 
your chosen program you will be 
told where to start your tape fOf 
your program to be loaded 
automatically. Vou may be 
wonderir^ what to do if you 
want to add programs to your 
tape, after all how often do you 



start with a tape full of pro- 
grams? This is where fines 2S to 
70 would have been useful 

For those lucky enough to 
have 16K RAM packs here is 
what you do: On the prompt 
'PROGRAM NUMBER?. OR99 
to EDIT ' you type 99. Yoy will 
be asked for ^'PROGRAM 
NUMBER?'\ 'PROGRAM 
NAME?", and 'PROGRAM 
START . This will update your 
diirectory and be SAVEd when 
you reply "0** to 'PROGRAM 
NUMBER''. Without this EDIT 
facrlity we mu^t work in com- 
mand mode. To do this LOAD 
the directory and get into com- 
mand mode. Type, eg 
LETC=7 

LETB$ -^ LUNAR" 
LETA[7} = 6B 
GOTO 300 

Your directory is r^ow upciatad 
and recorded. 

t find it useful to add one 
more line to my list of programs 
in the directory if there is any 
more room on the tape for addi- 
tional program s^ I enter ^t the 
next available number a )ine 
suchas "PROGRAMS END AT ^ 
and then give the counter 
reading. 



The Program 

10 DIM All 2) 

20 DIM BSI12.12) 

25 CIS 

27 PRINT PROGRAM 

NUMBER?" 

30 INPUT C 

3T IF C^O THEN GOTO 300 

35 PRINT 'PROGRAM 

NAME?'" 

40 INPUT B«iC* 

45 PRINT 'PROGRAM 

STARTS?" 

BO INPUT AtCl 

70 GOTO 25 

80 FORC-1 10 12 

90 IFA(CI = THEN GOTO! 10 

95PRINTC;TAB4.B$(C);TAB 

20; A(C! 

100 NEXTC 

no PRINT 

120 PRINT 'PROGRAM 

NUMBER? OR 99 to EDIT " 

1 30 INPUT D 

140 IF D= 93 THEN GOTO 25 

150 FORC-1 TO 12 

160 IF BSiDX) = "/" THEN 

GOTO 180 

1 70 NEXT C 

1 80 PRINT 

190 PRINT 'START TAPE AT 

•" ;A(DJ;"»^TH£NNeWLlNP' 

200 INPUT CS 

210 LOADBStDj T0C-1I 

3 00 PRINT 'START TAPE 

THEN PRESS NEWUNE" 

301 PRINT TO RECORD THE 

DIRECTORV^ 

310 INPUT CS 

320 SAVE" DIRECTORY" 

330 GOTO 80 
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TAPES 



Urcni^ <j4kli. l-li-irjohs Tomb, Mafk Moynum. THfm mmd-boiiKkn^ 
Adv«ntiim. "UFMl(>ubrtcd.h th^ bt*^ iaiuf for monci ol all »hif Ad^^nlurc^ 1 
havt^ctn iofai" - **inil4ii> l^cr. May 3^3 I6K RA\!fec|uiffiiJ 

I ht \uviiiiiiik Pyf/k & 1)1 hrr )>iirr%iion% fJ«W) 

The Pu/ik i> ii loEdlU onghvt^E ^i^nci^pL in i:ompulrr gwitc^ Swfierh ghiphics 

^imtik tuk\ aitd 5 Ur^^fH df diffitull> make it i ^^Klllcnitf Tor all AM ink;lLtJes 

iilk> ^jmulalton. I6K RAM rcciyircd. 



BOOKS 



The Z XI t Pfwlif i Bflok (5.95 

ID tmilf !h«jur «j»n Adirniu^rr^E {1*0 of lhi^>c on tht tape above are Sj»a^ isfi 
Eh* Mj-Mdr proi^Tjm fn>m shti book I ''StiE?n*i> tci.tsmrtinid«l" — Vi>L*r 



Atom Buirntfiii^ 


£6.5 


T*tfK e pronfuni for the cipafide Aiotn Arom - 


- iik^ t'aph^ noniinal kiJi^rr 


p^u^fnuch tfn^re. 




TX^WiMiktlBoQkCmsMU 


i$M 


SWim EluMitffkxOl-^lCtlC 


19.62 



vfail^det FHIPP*^ ^SSOriATFS 

W Ka%i !ilfrrr, Kpvanip ^uwTty hTlT |I:A 
Prkr* iiKkdr ( K P&F. * ^ AI on Itpr*, 

Ptiufl*' Arm% Ban-hiH-flrd oFidcr%: tpsom :i:]? 24hr^„ 




ZX81 (16K) Software 

Do you have money problems? 

Don t Are all But dofi 7 worry — CASH CAST can rteip you 

CASHCAST wi!S project your cash Uc a ana casN Daiances tof up 

To fiSteen mofittis atiead 






CASHCAST 



1 ^fmmn^ rwtf^ti*mt fi?t Mcfi 

■ T A"^ •^- Ai" ^^T^ , HI' ri... I,' 



Will a mlltlork monkeys on a milfioft l^p^wrlf^rs evenlually 
produce a Shakeipear l^an aonn^t? 

TnC! an^v^ei ^S^ Y@s And so wHI POET 

POET Afit^s vofse wjih a vocabulary ol over 300 iwords ar«l 

_^' ammatica^Sy correci sentences using uptoeighi differen! pads o( 

speech 

tn^ ri rvol t S - . -jK^^ ip^fl CfltefMHtifig Htf |iiW 11 "" .1- 

"*'^" '' ilLvUir^ -,1- 
rt ;^ ^ iij "T^py ncl ■ 

CASHCAST ^ POET are suppi^ed or^ cassette al£4.H each or 

t6,iS lor The r^o Irom 

MiCROZ. D«ps B ae LotArttier Road. LofKJon SW13 



Spectrum 
MONITOR^ 
MACHINE CODE DEBUG/OfSASSEMBLER 






'Pt^m 



1 :iT ^J( PlTriTiiiff 
D«C--'M«J1 



EDITOR/ASSEMBLER 



£7.50 



iiesefso SAE lor dtrs'it 



fSCREEN KIT 1 



T MOftE POWER TO VOUR SCREEN 
: / tiA^iC Pf oghams 



4K 1o MIC 

£5,70 



BORDERS .my s-j* iny^rM^rff cri ^c*i«-^. SCAOiLL - j I 
- OlCAJI &na nCVmtl MHt or SCAtEK 

FLA &M I NO CURSOR iry^we on lCf«n - B*fflua:!o* IHPUT 
DATA FiLiS ?3.i % io«i3 Ma^ i^ATiMMi DomP* $0#^ 



nflli l^vTt*^ m*! n-^.i« r.^ide i^Df ItiSTAJSif l-'-ir 



BcicemM iw^ e^ ajK ft^nyjim 



ZX-MC «MACH¥NE CODE DEBUG/MONITOR 



COHf^LETE FREEDOM FROM &A5IC 

4K lo 65K .■.-■;. i. I, : .. ,, Lomy v^^iffv^i-^i^ 



iREMLOADi MACHINE code entry, debug 



1«K to 64K 

£6.95 






r \ 



PiCTuAESOUi 



I } 



THE BEEB PRODUCES THE BEST T.V, 
PROGRAMMES IN THE WORLD . . , 

Unde Ctfve produces the World's best 
computers and Jack Gibbons A.f,B, 
produces the best Banking Programs tn the 
World. , . 

Anorj. 

THE PERSONAL BANKING SYSTEM 

is available direct from 
JP. Gibbons A I.B. 1 4 Avalon Road, 
Orpington, Kent, BR6 9AX. 
Price £9.95 inclusive 

For Cassette and Users Manual (Requires 16 
to 48K Ram). Bank reconciliation module 
£6.50- Specify whether ZX81 or Spectrum. 

Also slocked at the Buffer Micro Shop, 
Streatham — Microwave Shop, Leicester — - 
ZedXtra, Bournemouth — and branches of 
the Computer Bookshop Group, 

Full after sale maintenance available. 
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Linear programming, 

and OPTiiiiAX 

Linear programming is a mathematical 

techinique that has been used to solve 

all sorts of problems, by performing an 

optimisation on information you supply 

It. Hiderbay's program OPTIMAX is 

designed to give the ZX81 owner 

access to this powerful decision-aiding 

technique. 



Wjih linear programming, you 
1011 n how to measure your ob- 
jec[ive. and what the festric 
tions ate. and it works out, tir^t- 
Iv if It IS fea&ible or noi, and if (t 
IS, the best value of the resuU 
Vou can e>;:pect. and how lo go 
about getliF^g \hai fesulL 

The Hi Id er bay pfogram^ OP 
TIMAX, is wriiten m machine 
code, which not only enables a 
sophiiSticat&d program to fit in- 
to a small space, but makes the 
program very fa si. 

The program is supplied with 
a very detailed manual, which 
has been prepared with two ob- 
jectives in mind; firstly to define 
how to use OPTIMAX. and 
secondly, to give somebody 
with 1^0 knowledge of linear 
programnnlng a gui.de to how to 
$et ^bout formulating a pro 
blem. For tho&e who know 
somethtng about linear pro- 
gramming already, a section on 
how to apply that knowledge to 
OPTIMAX is included, so that 
they can make use of the pro 
gam as quickly as possible. 

There are many problems, in 
business and elsewhere, which 
do not have a unique solution, 
Thus rather than askj^^g What 
is the sol u ti on to I he pro b lem ? ' , 
we are asking What is the best 
solution to the problem?'. Fin 
ding this best solution is usuaHy 
called optimisation. But what 
do we mean by best*? 

Talking about best implies 
that we have 3n objective in 
mind For any form of optimisa- 
tiort we must be abte to express 
this objective in a mathematical 
form. Normally we are trying to 
rr^aitimisesomethmg, for exam- 
ple, profit; Of minimise 



something, for example, 
energy needs. 

Using terms like optimisation 
implies that there must be coi^ 
straining influences on the 
solution. If there are no con 
straints ^here would not be a 
pfOblem. Again, the^e con- 
straints must be capable of be- 
ing expressed m a 
mathematical form. 

The first stage in an optimisa- 
tion problem \s thus to express 
the problem mathematicaily. 
Morma^tv this stage takes the 
longest time as we have to ob 
tain a large amount of inf orma- 
tion. 

Linear programming is just 
one method of optimisation. 
For it to be used, all relation 
ships must be tinaar. In other 
words, as far as each equation 
goes, each element must be m 
dependent of all other 
elements^ 

The users' guide with OP- 
TIMAX has been written with a 
great deal of care, to aid the 
user vn understandi^ng how the 
program can be used in general 
and how it can be used to help 
with a specific problem. 

For example, here's a quote 
from the manual, which ap 
pears under the heading 'For- 
mulating a problem for OP- 
TIMAX': 

"The first thing to lealise is 
that all you ar« doing is creating 
a model of the problem. There is 
a direct correspondence bet^ 
ween the real life sfiuation and 
this model. For example, if you 
are mixing cattte food and there 
is a requirement for a minimum 
amount of protein to be incJud^ 
edp then there will be a con^ 



straint in the model covering 
minimum protein content. 
Similarly, the objective of the 
model corresponds to your ob- 
jective in real lifSr 

You must tall the model 
how to measure the objective, 
just as in the real life situation 
you must have some way of 
measuring your objective. For 
example, if you run a factory and 
you wish to maximize your pro- 
fit, you mrght measure your 
total profit in terms of the 
number of each product you sell 
muttiplied by the profit you 
make on each one. The 
equivalent of this^ method of 
measurement must be set up in 
the model, ■' 

Full details on OPTIMAX, and 
the other business programs 
avaiJable from Hilderbay can be 
obtained by ringing Mike Salem 
on 01 -485 1059, or writing to 
a/ 10 Parkway, Regents Pack, 
London NWl 7AA (Telex 
22870i. 



Here is a summary of func- 
tions available, and their codes, 
in OPTIMAX: 

A — Create variable 

B — Amend variable 

C ^ Delete variable 

D — Create constraint 
E — Amend contsraint 
F *^ Delete constraint 

G — Create usage 

H — Amend usage 

I — Delete usage 

J — List atl variables 

K " List all consi faints 
L - List atl usage by variable 
M — List all usages by con- 
straint 
— Optimise 

P - Copy screen to printer 
S - Display variables ii> solu- 
tion 
T --D^sptay constraints in solu- 
tion 
W - Erase all data prior to 
entering new problem 
X - Save data 

2— Load data 



Sampfs output from OPTIMA X. 




FJHf^riOH-f 




r 




■•■DMPLETe-'.'flL. i-ifce>e, 


.6 


rJQ.lW rjpT =,HRCOil-COST DEC/INCi 


C ONoT 0i-f1IN-rl UrtL 


S&O , &0 


3.3333 


24 9. Oe 




iss.^e 


CONST 02-MHy-P UHL 


5c3.0ee < 


20 - GO© 


S3 .333 




27. 776 


e'HO 




FUNCTIONS 
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Tracking down those pounds 

Not only can you play games In your 

ZX81, but now, with a number of 
programs, you can keep track of your 

personal finances. 



Among tiiese prograrns !S the J 
P Gibbons Personiil B^inkmg 
System, which can al&o be us- 
ed to ch^ck bank statements. 

The system can b^ used to 
help in budgeting and is design- 
ed to be easy to use, even by 
reFa lively inexperienced com- 
puter users. A number of con- 
trols and facilities have b€en 
built m with this in mind. 

The Personal Banking 
System includes a fuil page 
detailed bank account, which 
can be dumped to the printer, 
as well as automatic generation 
of s^tanding orders on due 
dates, and validation of aN en- 
tries- 

You can coffect any item 
previously entered (with single 
or multiple field correction), and 
€N>ter a previously omitted item 
in the correct date ofder of the 
account. 

You can search for any item 
or items by cheque number^ 
description or amount. There is 
a continuous display of state 
ment eictractp which is updated 
continually during input of en- 
try. A file of standing order 
tfetaiEs can be displayed, 
primed, added to, cancelled 
and amended. 

The pfogram is provided with 
a detailed user manual, and Mr 
Gibbons says he'll provide after 
iele$ mainienance. The Per- 
aofial Banking System (in- 
cluding a cassette and users' 
manualJ is E9.95. You can get 
a copy of the manual for C 1 00, 
A 32K version, offering multi- 
ple accounts, mofe entries and 
bar charts - among other 
features - is also available. J P 
Gibbons, 1 4 Avalon Road^ Orp- 
ington, Kent, BRe 9AX 

Database 

Most bustnesses and many 
other activities require the filing 
of names and addresses for 
mailing arid reference, and 
DATABASE - available ffom 
Campbell Systems fulfills 

this function admirably. 

Almost any kind of list can be 
accommodated, but most 
users just make use of name^ 
address, interest codes, and 



ttiAt - as the standard 'i.it.i ^o 
be stored in each record nt The 
file. 

The file is maintained by 
machine code in a way that 
ZX81 BASIC cannot, such that 
no space \s reserved antil after 
it is filled With data. 

All Items and records are 
variable length, so there is no 
waste of space 

You start with 1 2686 bytes 
of file space, and extra RAM 
above the 32K address will be 
usable as welt. There are 
various display formats and 
search met hods . 

All fi^e handfing, searching 
and display is done in machine 
code, so DATABASE is very 
fast. The program is designed 
to be crash- proof. 

The cassette, which costs 
£10.00. is accompanied by a 
detailed user guide, and is 
availabte from Campbell 
Systems, 1 5 Rous Rd, 
Buckhurst Hill. EsseK. IG9 6BL. 

Business games 

A company ca^ed CCS have 
developed two business games 
for the ZXa 1 . They are AJRLINE 
and AUTOCHEF, which are 
available for £4.75 each, 

fn AIRLINE your objective is 
to make enough capital by 
trading at a profit to take-over 
Bntpsti Airways. You are re 
quired to decide on the number 
of aircraft to operate, whether 
to buy or charter, the level of 
staffing and maintenance, 
whether to enter into long -term 
con tracts for supply of fuel and 
whether to repay loans. Pro- 
blems encountered are ta^t 
demands, strikes, cancelled 
tirghts, hi -jacks and aircraft 
crashes- 

In AUT0CH6F your object is 
also to trade profitably, so that 
the company accumulates suf- 
ficient capital j$2& million) to 
take over Trust House Forte m 
the shortest possible tiima. 

The quality of the decision 
making is of even greater im- 
portance in achieving the objec- 
tive than ^f is in Airline. From in- 
formation supplied you have to 
decide on which type of outFet 



lu operate, the price of the 
menu, whether to enter into 
loan contracts or purchase con- 
signments of food or wines and 
the level of advertising, wages 
and dividends. You are warned 
that if results and dividends are 
insufficient to satisfy the 
shareholders, you will be made 
to resign. There are three levels 
of difficulty. 

Cases Computer Stmulat^ons 
are at 14 Langton Way, Lon- 
don, SE3 7TL 

Video-Plan 

Video Plan, developed by 
Video Software Limited, is 
designed to enable the ZX8 1 to 
be used as an analysis tool. It 
performs many functions 
which could otherwise be car- 
ried out using an analysis book 
and calcuSator. 

Video Plan can be used for 
such tasks as keeping stock 
records, analysing sates orders 
or invoices, analysing expen- 
diture by nominal headings, 
cash flow forecasting or pro- 
duction scheduling. 

The heart of the system is a 
user defined chart stored in the 
computer's memory (say 50 
lines by 20 columns) . Data may 
be added to the chart and a full 
range of calculations perform 
ed across the lines, together 
with column totalling and sub^ 
totalling. The TV screen acts as 
a window through which the 
chart may be viewed. This win 
dow, of course < can be moved 
under user control to any part of 
the chart. 



ri»e cassette is well design- 
ed, with two copies of the pr^ 
gram qn one side, and a spoken 
explanation of the Video Plan 
demonstration supplied Is on 
side two. The program is very 
long n4K?) and starts running 
automatically. It takes nearly 
eight minutes to load. No 
loading difficulties were ex- 
perienced. 

When you first get the pro- 
gram upon the screen, a menu 
of seven choices is displayed: 

1 - set up new chart 

2 - define f unction s/li ties 

3 - enter data 

4 — move window 

5 — save the system 

6 — reset chart 

7 re calculate totals 

If you wish to set up a new 
chart, you are invited to enter 
the dimensions (line and cd- 
umns}. A chart which is too big 
is rejected by the program 

The program is supplied with 
a dearly written, detaifed 20 
page booklet. Atthough it may 
seem overwhelming at first, the 
demonstration application, 
along wlTh spoken word 
description, should enable any 
careful user to discover the 
value of the program. In sum- 
mary, th»s is a carefully written, 
we fl -documented program, 
which should prove a definite 
asset to a company washing to 
carry out any of the tasks men- 
tioned at the start of this article. 
It is available from Video Soft^ 
ware Ltd.. Stone Lane, K invar, 
Stourbridge. West Midlands. 
DY7 6E0. 



Dratted vat 

In the last issue we had a cou- 
ple of programs to help you 



work out VAT. Reader John 
Jameson says he can do the 
same things those progranr^s 
did, but more simply. Here's his 
program: 



-RT RATE 15 IS f>£R CENT 



'_■ ■_! ■_■ P 

£4.72 
37.08 

61.3 



URT 


COST+f.'RT 


1,35 


14 • 2 1 


3,7 


2^. 4£ 


S.S6 


43 .64 


7,41 


56, as 


9,37 


71. 07 


11. 12 


35 - '2a 


12.^7 


919 .49 


14.63 


113. 71 



112 
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Hg 
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JV 
\e 

■d 

le 
■»- 
1. 
1, 
o 
o 



lS3t6 13.54 14^.14. 

1& fteM CRLCLtLl=>TIN& URT 

23 PRINT 'IF *JRT RRTE IS i5 PE 
i:^ CEr-iT*' 

30 PRINT S-iUST PRESS HEWLXNE"' 

4.C PRINT "IF YOU tJrtMT RNOTMER 



PR-TE* 

Sa PRINT 

PC ** 

6G* PRINT 
■■:* INPUT 



THEN ENTER THRT OEFO 



** PRESSING NEULINE" 
R* 
?D ir R» = ' '• THEN LET ft-aS 
,^^ ?^«^*^^**** THEN LET R^'^'RL R* 

.^^|^PgIJ;|T "THE URT RRTE 15 *' ; R ; 

ISO 5CRDUU 
^130 PRINT "HOU MVCH IS ONE ITEM 

135 INPUT C 

136 0L5 

140 SCROLL 

141 PRINT "\JfiT RATE IS ";R;" PE 
P CENT" 

142 SCROLL 
1*3 SCROLL 

14© PRINT ■■COST"; TAB lOj *'VflT";T 
R& 20; "'CO'^T + URT- 

^Se FOR 0=1 TO 10 

,30 SCROLL 

ITO PRINT G*C;TRB 1©, INT tC#G#R 
J/ieO^TRB a«;G*C + INT iR»C*G.i /1C'€« 

1^0 NEXT G 



Cetting installed 



IS 



This utihty program will work 
out insiatrnent pBvmeots, 
when no interest is charged- 

The prQgram pfompis are 
saff-explanatorY< 



REM INSTRLMCNT PA'VMEHTa 
REM NO INTEh&SI JJrfRf?GED 
'ENTEW CFiSM PRICE" 
P 

''ENTER DEPOSIT fito fi P 
"OF CR5H PRICE" 
D 
6 3 LET D— O,''1O0*P 
7a PRINT *'buER MCU MRNY MGNTM5 

eO INPUT N 

'd0 LET M-tP-D)/N 

10O PRINT *'TME MOirrHLV PRVMENT" 

11© PRINT 'UILL BE e'.INT M©© «? 



^Q 


PRINT 




lUPOT 


40 


PRINT 


eRCENTRGE • 


^Q 


INPUT 



Pints to 
kilometres 



13 
20 
30 
4.0 

set 

c-E 
70 
72 

90 
100 



PRINT 

PRINT "1 - 
PRXNT "S - 
PRINT "3 - 
PRINT "4 - 
PRINT "S - 
ir iNKEVjs"" 
LET R=CODE 



Simple metric con vefs ions are 
handled by thts program, pro- 
wided by John Knight, of 
Cheshire. 

ENTER YOUR OHO ICE: " 



KILOS TO POUNDS 
POUNCES TO KXL05" 
POUNDS TO GRUnS" 
GRRMS TO POUNDS" 

TO S^TOP- 

THE hi GOTO ?C 
INKEV S-23 



THEN STOP 



IF R^S 

ClS 

IF R=l THEN GOTO 50^ 

IF R52 THErJ GOTO 1000 

I^ R = 3 THEN GOTO iSk>0 

IP R54. THEN GOTO 500l3 

PUN 

REM **** ^**.**-t** j(-*(.*** 

REH KILOS TO POUNDS 



KIL0GRRM3 IS 



K* 



5 10 PRINT "tiOW MRN. r\ 1.^03 

SZe INPUT K 

53i3 PRINT h; 
5,3; '■ POUNDS" 

= d.i3 GOTO 300VJ 

99iiS REN ■»-**4»**»****»-***;i 

1C??0 REM POUNDS TO KiLOi* 

1010 PRINT ■■HOU MftJ'JV POUI'lC'S?" 

' '^--0 INPUT P 

103^ PRINT P," POUNDS IS ';Py£,2 
; '■ KILOGRRMS'^ 

1040 GOTO 3000 

1490 REH ****** i*****:*-*!*.!*;? 

150O REM POUNDS TO GRRMS 

ISIO PRINT "HOU MRNV POUNDS?" 

iS20 ir^PUT P 

1530 P>5INT P; * POUNDS IS " ; INT ( 
i5;363*P) .^100; " GRRM3" 

1=40 GOTO 3000 

T ?^0 REM ##****#>** :;o!*:?>*:t 

LJC00 REM GRAMS TO POUNDS 

2010 PRINT "HOW MhNV SRRMS?" 

S020 INPUT O 

2030 PRINT G; " GRRMS IS " ; INT (G 

i,F38* .-'100^ " POUNDS" 

ii50 REM ***#***»***#***** 

3.000 FOR G = l TO 100 

vClO NEXT G 

3O30 CLS 

3O30 RUN 



Keeping covered 

Martin Kempler sent us this pro- 
gram, to work out how much 
carpet you need to cover the 
floors of your home. As you can 



see from the sample run (for 
three foomsli, the prompts are 
simple (even if they do assume 
your rooms are rectangular), 
and I he output is easy to 
understand. 



'-'OU rtRNY ROOHS? 
'HRT 15 LENGTH OF ROOM l? 
Ul IDTH OF ROOM 17 
ROOM 1 13 130 
TOTRL RRER SO FAR 
IS 130 



tJMRT IS 
^=efl OF 
fiHi> THE 



LiHHiT IS 
-JHRT IS 

r4PER OF 

RNO THE 



LENGTH OF ROOM 27 
UIDTM OF ROOM £7 
ROOM 2 IS ISO 
TOTRL PPEP 5G FP!^ 
IS 300 



-.-i-lHiT IS 
ufHRT IS 
RRER OF 
hND THE 



LENGTH OP ROOM 3? 
WIDTH OF ROOM 3? 
ROOM 3 IS 104 
TOTRL RRE)5 

IS 4-04 

10 REH RRER CRLCULRTOR 
IS LET TOTRL =0 

a© PRINT "HOU HRNY ROOMS?" 

30 INPUT R 

J.0 FOR a = l TO R 

510 SCROLL ^^^ ^^ r^^ 

S0 PRINT ■■UMflT IS LENGTH OF RO 
OM " ; O; "7" 

TO INPUT L 

7S 5CROLL 

30 PRINT "UHRT IS UIDTH OF ROu 
M ■' . O ; "'^" 

^0 INPUT U 
100 LET R=U*L 
HO SCROLL 

1^0 PRINT "RRER OF ROOM ";0;" I 
3 " .; fi 
130 LET TOTRL =TOTRL-fR 
1A0 SCROLL 
ISO PRINT "RND THE TOTRL flR£R '" 

THEN PRINT 'SO FAR "• 



ISO 


IF 0<R 


1-30 


SCROLL 


1^0 


PRINT 


2^0 


SCROLL 


aid 


SCROLL 


330 


NEXT 



*IS 



TOTRL 
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Along the wire 



From Aughton in Lancashire, Daniel 

Haywood presents two challenging 

16K programs — along the wire and 

a sophisticated SKETCH pad — which 

allows you to save pictures you've 

created on tape. 

The f iret program is ALONG THE 
WIRE. You have to gukl^ a *hoop' 
through a length of vvire without 
touchrng the wire. You mow at a 
constant speed, and can only see 
a smsit part of the wire in front of 
you. 

You move with the "W" key 
(upl and the "Z" key (down}, 
When you press NEWUNE or 
ENTER, you'll see th^ wire dr&wn 
out and you nrtay study rt for a 
short tirne . . . and then you are 
off 

Because s^xne of the inverse 
prim statements (in common with 
inverse pnnt statements on ZX 
printers in general |i are not loo 
easy to read, we 11 Ns! them here 
for you: 



330 PflINT AT 5 JO/ WELL 
DONE" . . 

1050 PRINT... .TAB 5' 
'^PRESS NEWUNE NOW" 
2070 PRINT AT Y.X:' BUZZ'^ 




± 


LET D*5 


Se^0 rCiR I -£>■!• 2. VD &3 


£: 


GOTO S«0 


■25£ UMPLCn' I-D-l.-f^-t-^ 


±8 


ci_t. 


554 UN P i. D "f 1 -O - I .. R ^'3 


IX 


Dih RCb3> 


S6© LET f> =R + ^ Ififi ev* s " y " > - ( IMK E > 


&€J 


LtT v^E*0 


» = 'Z"J 


30 


t^ET R^l 


SaO PLOT X-D^A+3 


*%? 


LET ©SS0 


fc90 PLOT X-O, ft-^^ 


se 


L£T S*Ih4-| (RNt>«B> 4-4 


GC© PLOT I.. H :i> 


Si^ 


L£T T=^. 


ti^OS IF fl-a>--R<I-i:0 OR P+3<=R(I- 


7e 


LcT R = IHT 'RND*3]f -1 


:>) THEN GOTO 5S=?0 


^Ct 


IP R=e IMfc^^ LET S = 3 


3J.^ NrXT I 


yi3k 


IP iS=ft THEN GOTO 7© 


3^-0 POP. 1 = 1 TCf SS 


ie« 


LET O-i^ 


3£:5 NEXT I 


i30 


ir Y?40 Tr^EN LET S:=-l 
X^ Yf.S rHEN LET R=ii 


3£7 CLS 


±i£i& 


Ii;3» RRIWT t^T t> i«; ^i M^Ali^ ■ ' : » 


130 


r l*> = 3.:"NOW 1 PV ^►OrtEl HlfJC- Hi=iRDER 


i4C 


LFT T=T-M 


!• 


ISC^ 


LEU H <H> =V 


34.0 LET D=-r. -1 


ie& 


PLOT R,.ti.:f^J 


350 FOR I=i rO 100 


17^ 


LET fs^P + l 


5t-0 NEXT 1 


i?5d 


ir fl=:6A THe^4 goto ase 


>7© CLS 


l«ke 


GOTO Be+ itf.^ RNO T<S> 


C^eti CsOTO 1«* ' 


sec* 


t-ET R-i4(l,j 


4^1i ^:eH *5J*HXOH SCOR£*#* 


set 


PRINT RT v?..0: "THRT JS THE C 


; see LET HXGh^0 


JUt^SE' .. 'f^O?i VOu TO COHPLETe" 


S10 LET H* = ^'" 


2i& 


FOR I==i TO 100 


99^ REH ?-**JNS.TRUCTIO«S*«* 


spe* 


NEXT I 


1000 CLS- 


ae^" 


CL£. 


1005 PRINT TRe 13; "UIRE" 


^3i5 


FO*5 X = i TO O 


Ji^i0 PRINT Ml a.. 3.;"VOU GUIDE fl " 


s-3^ 


PLOT I.,!^ill 


''HOOP'" THROUGH fl",. "LENGTH OF Ul 


£4^e- 


Hr>o I 


RE UITHOUT THMCHING" 
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I0^e PRINT "THE ylRE^-VQU MOUe RT 
M CONSTinNT SPEED . ftND CPtH ONLY 

see fl SMHLi- C5RRT OF THE UIRE IN 

PRONT OF YOU" 

1030 PRINT , ."YOU KOtJE iriTTH KEYS 

. -".. ^'U-LiP = ".. .. "Z~DOWN" 

i0*l3 PRINT .. ,. "yMEN YOU PRESS NEU 

LXhft-VOU WILL SEE THE WIPE CPhWN 
OUT RNO VOU MRV STUDY XT FOR R 
SHORT TXMe**;TRe ^-.i "RND THEN YOU 
PRE OFF" 

1^5© PRINT .. > . ..Tfte S; "PRESa 

IJiJHPR MOU" 

1«55 IF INKEYSo''" THEN GOTO l^S 

GO 



106^ 


IF CODE INKEY«<^11S TMEfJ 


ro ioeo 


1070 


CL5 


ie80 


GOTO 10 


^000 


LET V=INT < <43-R) ^a> 


^ekiCi 


LET Xs* tI-D3 ^2-S 


i'i^k^i? 


IF X<0 THEN LET Xs0 


2«?OC 


FOR Z=l TO 10 


£»i54-0 


PRINT RT y,. X;"BUZZ" 


5!^50 


FOR N=l TO 5 


-^^i=i<3 


N^XT N 


2^7t> 


PRINT RT V . X ; '1 mi i" 


£0^13 


FOR N=l TO 4 


£09^ 


NEXT N 


£ie(& 


NEXT Z 


2110 


CL5 


£l£"a 


LET SCORE* t^-Di t&«4-X-D 


5121 


PRINT RT 4., 9.c"YOOR SCORE 



XS 



" f S!"^ORE 
21£-e"lF HIGti>= SCORE THEN GOTO SI 

^1£3 LET M4="" 
^ie4- LET HIGH =5 CORE 

i^iaS PRINT RT 5..©.; ''YOUR SCORE IS 

THE HIGHEST -PL ERSEENTER YOUR NR 

-iE ^MRX. 6 LETTERS^ "jTRB 10;"- - 



Sli 



FOP R=l TO 6 

IF INKEY*^->" 



THEN GOTO ^iS 



GOTO si&e 



SOORE X 



£1S& LcIT R* = XHKEY* 
i£l29 IF R4- ■" THEH 
iil'j»0 LEi H4 = HSTWt 
3131 PRINT hT ?.,H*&+e.;Rt 
^■13S NEXT R 
:Si-33 GOTO ^iSS 
5ij4 PRINT RT 7..0.;" HIGH 
5 ".: HIGH; " HELD BY ".;H* 
51-35 PRINT RT 10.5.1 DO VOU WRNT 
aNOT He R GO i y y N » -> '' 

ai3e GOTO 3l;35+l7e44 RN& INKEY* = 
' N ■ ' > + < 4 RNO IN KEY « = '^ Y ' ■ i 
^140 PPINT AT 1^,1; "DO YOU URNT 
INSTRUCT IONS i Y .-^N ) ? " 

£145 IF XNilE'YS = "" THEN GOTO S14S 
^1S0 LFl D=S 

^160 GOTO ei50- (2140 mUO INKEY«= 
■ ' N ' M - < i 1 se hND INKEY ^ = " Y "'- i 
99 S0 CL& 
^'590 PRINT RT li.> 13; "eYEEe" 

^ ,> - J ^ ^f ■ Lr p 



Sketch Pad 



Unleash your artistic frustrations 
with this amazing program. 



With SKETCH PAD, yog can draw 
on the screen, ctear th(^ screen, 
save the picture on tape or 
transfer the screen TO printer. 

The kfiys to move the flashing 
cursor are shown when vou run 
the program (instiuctionts stan at 
fine 501 0). You can also change 
the mode of drawing [ie a line or 
no line) by pfe&stng "9" and '0' . 

Note That whmi typing in line 



10, the nniassFve REM statenrtent, 
you have to type in ^ number of 
spaces. To check that you h^e 
the correct number, entef PRINT 
PEEK 16511 4 2 56* PEEK 
1 651 2 This shoukj gK^e 686: it 
can be more, but the e5(Tf a spaces 
will not be used. If you POKE, as a 
direct command, 16B14 and 
16515 with 1 1 8. you won't be 
abto to see the listing. 



le 









•ft 




Lines in inverse sre: 

999 REM LOAD FROM FIRST REM' 
1 999 REM LOAD INTO FIRST REM 

2000 PfllNfT AT 0,0;"CONFIRM; SAVE SCREEN (Y/N)? . . , 
2 1 50 PR I N T AT 0, ; "PLEA SE C H ECK LEADS AND VOLUME 
ON YOUR TAPE RECORDER" 

2999 REM CLEAR SCREEN 

3000 PRINT AT 0,0r' CONFIRM: CLEAR SCREEN (Y/N)? . , , 

3999 REM STOP PROGRAM 

4000 PRINT AT O.O: "CONFIRM: STOP PROGRAM |Y/NI? . . . 
4500 PRINT AT 0,0; "CONFIRM;, , . 

4999 REM INITIAUZE INSTRUCTIONS 



2S GOTO sssa 

0-3 CL.S _ 

d G PR IN I c S 



SCJ FDR 1*33 TO a 

TQ PLOT & . X 

SO Pi-DT S3 . I 

^0 NEXT I 

10S PPIHT "^^^^^ 



3TEF - 1 



11© LET X=3a 

12© LET y =:29 

130 LET H=e 

1*1 e IF H=e THB-f^i UMPLOT X,V 

ISe IF M^9 THEW PLOT X.V 

16Q LET R*=INKEYJ 

1-70 LET Hitt+t3 BHD R>="5" f^"I> *t 
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R«=*R" OR R* = *'2"'! RND :<>1> 

19Q LET YsY+ ( fR* = -H'- ^F? nS = "0" 



250 
1S2(3 



PMD V < 38 * - i I fl >^ s *- y; 



C 

XF 

IF 

IF 

IF 

IP 

IF 

GOTO 

REM 

CLS 

FRST 

FOR I=e TO 19 

FOR N=e TO 31 

POKE CZ + I*33+N.i 



on fi^ = "Z'*i i^iNr- v>ii 

R $ = •■ 1 " THE^H GOTO ;5^li:*efil 
R^-" = *' THSH GOTO 3«:&3a 
Hi = "3" THe^K i?.OT=3 ifl©d 
H*="d.' THtN GOTO 4-500 
M=0 THEN PLOT X .Y 
M = ^ T H S !n -J M'PL OT ■ >: , Y 
14.0 



OR 



PEEK (l£«S16 



1B50 NEXT 



^J 



NEXT 
5LOU 
PftXNT 
GOTO 




1060 
1Q7S 

lose 

1090 

1999 

^QOQ PRXMT AT 

5CPFEN tY/N)? 

SDl© GOTO 2Sl0-pfi0 RWL> 

'-J+«3e fiND IHKE:V$ = "Y"> 

aeSQ PRINT RT El..e.;B$ 

a©30 GOTO 160 

204e FRST 

S050 FOR I=B TO 1^ 

aOBO FOR N=e TD 31 

5e-7d poke: ll65l6-i-I»33+WJ 

*-Hf33+Nl 

30SQ NEXT M 



3Li=ue 



i ; Ji-.E > '% ^" t*i 



PEEK 



.^©^0 NE XT I 

P1©0 SL.DU 

sue PRINT fsT ? . Sa,- •• SCRESH SmU^D 

Pl-ERSE PRESS R KS'/ 



5s 1^0 IF TNKEV^fcti'-" 
ai3Q PRINT FiT -5.0. 
T ON TFJPE tY.'-Hl'' 



THEH iSDtO £i^Ci 
"DO YGL' ivSfiT X 




LS*ri^ ^Wfeilrr 



TVP= XH iiBME 



CL^f^R 



rHKE; V^ = "fi 



ai60 PnU^E S09 
a IT© PRINT «T ©.©'. 
GF PROGRRK >FPE5S 
=?V,, THEN NEUETNE 
aiS0 IHPUT S'iS 
21^0 SRUE N$ 
a3t?0 PRIWT t=lT 5^.i2;Bgk 
S22i3 GOTO S3E 
^S^'^ REM 
SGGfO PR IT 
SCREEN £Y^N) V 

33 iS GOTO 301QV ti0 HMD 

"1+130 HNO rNKE:Y^="V".l 

302 PR INT RT f? ., <? ; S & 

3&3<3 GOTO S30i 

j<a4.e CL.S 

305© CC^TO 3et 

399S R£:ii 

ilSQO PRINT fiT 

PPOGHRH tY/N> 

4-010 GOTO 4.(010+118* i^.HZ' XHKE Y$="W 
"} + t 30_HNC' IHKEY^-^Y" i 

4.020 PR INT Fi i S ■ «5 < o $ 

J.03© GOTO 230 

4040 CL.S 

A0SS PRINT RT 9 , 13 - " SKETL^r-i t^lRO". 

.TRB 4;'*TG RUli TYPE RUM - t-^EUL INE ' 

itQ&S STOP 



S .B , 



STOP 



4500 PRINT RT 0,0: 
FER SCREEN TD THE 



TRPlfr^ 

PRii*rrER r/yN.t 



is 1 D GOTO 4S10+ { IGt RM"r THK E^t' ft s "Y 
"> + CSO RNC- IHKEY^ = 'H".V 



4.SSe PRINT RT 0.G5: 



HRT 15 



'Utf=r 



iE T 



S 1 40 GOTO 2 1- AS -* < t tS .^r-iO IHI^; iiV S = " M 5 

")+(iQ jf*ND- irir:EV ^ = "v " * 

2J.50 P R I HI RT -S . g ; ' -Sit^^^ Sg^ZJ .^ly j^ 



ITLE T fT"irPr^ JN.riHD PRESS WEwLlNE 

i •» 

4530 INPUT Cgt 

4540 IF L.EN C$t30 THEN SOTO 4^590 

A5SS PRINT RT ©. : "SORRY .TOO LGH 

G. PI- ERSE RE^TYPE R SHORTER TITLE 

45S0 FOR 1=1 TO S0 

4570 NEXT I 

4-550 GOTO 4.S20 

4S9S UPRIHT TRB ClS-tl^EN CSv^SJ ) ; 

3$ 

4^03 L PRINT 

4ei0 PRINT RT S.0i" 



4&20 COPY 

4 625 1_PRINT 

4&3^ PRINT RT 9 . & , ES 

4S4G GOTO lae 

5SQS LET 2:= PEEK ie3*3S.-t^5?S*F-^E:K 1 

5010 LET S^ = "l:-SfiVc SC^^'BHf-i S:- 
^rLERH SCREEN 3: -STOP PROGRRH 4-,- 
i^R INTER 

5020 PR INT Tqe S.: "SKETCH Pf^i>" 
5O30 PRINT ,, "USING THIS PRGGRRM 
..YOU CRN DRRU DN T-HE 3CH&E1-i , CLEft 
R THE SCREEN.. SR'JE TMS f^XC.TU?i^ O 
N TRPE .. RND TRHN^iFER TMB SCREE 
M TD PRINTER" 

50d.vi PR TNT . ."THE" KE'?'S TC-. Ht-'.fE T 
-sE FLfiSHING " CLiRSDK- if5RE • " 
30S0 PRINT TBE T; -e (,* E";TRB 3 
., "K I ^■'; TRB 

^ f V" ■ T'RB 7 ; "T X C" 
5060 PRINT , . "YOU CRN ftLSO CHBNS 
E THE MOI^E OP DRRU IMG fI.E.R LIN 
E OR rvJO i_IHE> SY PRESSING 3 RND 
«l" 

5070 PRINT . ."fitrTf PROGRR}^ TO i_Oft 
^ I Y -'' N ? T * ' 

saae' GOTO sffss-t^^&se j=rNi> if-fKE*f»- 

■"Y"l+fl0 RND IMKE--'**"N"1 

5090 PRINT .."PREaS RH*/ KEY TO D 

RRU " 

510© IF INKE't'S^^"" THEN GOTO 510 

3 

alia IF INKEY^z:"" THSH 'S-OTG 5110 

S120 GOTO 30 



7; "R 4 - -t - > n " ,: TfiB ©; 



THIS IS A 




lie 
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Ai \hm^ ttl1«3 cfd AvnJIftb^c fipOw Irc^ your bDUtt 
ccflA n/f iifiilticuitv. send coal Qf t»p4 p^ui 2Sp povum 
10 Soflwvs MulHT^ Ud, 30UrK»lfi Hoad. Ollon. ftfn 



SM201S .... 
SM20n 

SM2DSS 

wssm .. 

SMDiS .. 

SMJBDS 

SM3027 

SM5012 
SMa024 
SM2C^0 

SM^ooa. 

SM2013...... 

SMa«»? 

SM20CH ... 

SM2Dt€ 

SM^ODS ... 



Vi*J 



GOfflpiilVCAlC 

Liiiyrintfi 
M^ommife Pailt/Musk; 

pIp 

P«ffiSon4l BdiU^ir^ Systtfn 

Pitol 

PrtMmtfga 

Puekman 

Stpr Tr«kJf30 0« & X$ 

Bym»*7 
1KGam«9 Pick 

IKSupfrrTrlC 



Of CompytersiKifp. in 
pef tape with triii coupes 
iTfiinQhifn B27 ^A. TTMi 

1SK 5SS 

16K SOO 
16K 7gS 

16K 5.95 

16K 9 as 

ISK 1000 
16K 5.95 

16K 5 as 
1AK ei» 

1W i.flS 

16K 5.95 

16K 595 

16K 6.95 

1&K eJ6 

f€K &90 

IK SM 

IK BOO 

IK 7.iS 



Please send me I he foll^^wingi programs 



Cod* 


TW* 


Cotf 




































t 



I «ficlo«e Pck$tal Of d^lCheque f of Totdl £ 



N^fne 



Adidress. 



zxc 



SoftkijarE fTlBstEf s Ud, 

30 Lincoln Road, Otton, Birmfngham B27 6PA, 
Esugland. Telephone: 021-707 7544. 



w 
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Education 



computer aidec 
instruction 

A computer can be quite useful in educational 
situations, especially when the production of ran- 
domly chosen questions is needed. This program 
which asks the student to identify capital cities 
can easily be adapted to deal with a variety of 

subjects. 
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Education 



I 



This program picks 1 countries 
at random, asking the user in 
each case to name the capital ci- 
ty of thai country. It gives a 
score out of 1 at the end of the 



user th€ option of either ter- 
minating the run, or of going 
through anoiher 1 questions. 
There is no mechanism 
within I he program to en&ure 



for more than once in e run. The 
program does, however, give 
t he correct answer if t he st uctent 
was wrong. 

To adapt the program for 



specific question asked Ithe 
routine from line 1 30) and — of 
course — the 'questions' and 
'answers' O'ven from line 1040. 



found [line 4 30) then gives the that the same dty is no! asked other subjects, change the 



10 REM CAP ITflL 5 OF THE WORLO 

SO REM to HRRTNEi^L 1982 

25 UET SCORE =0 

30 SCROLL 

40 PRXNT "I UILL NRME 10 COUNT 

RIES AND' 

^O SCROLL 

&0 PRXtrr ""YOU HfiW'E TO nfiME THE 
IR CfiPXTRLS^* 

70 SCROLL 

S0 PRINT ^'RT THE END YOU WXLL 
BE GIUCN R * 

30 SCROLL 

100 PRINT "SCORE OUT OF 10." 

110 SCROLL 

130 SCROLL 

130 PRINT ^^ PRESS NEUL INE /RETURN 

135 SCROLL 

£dd PR1P4T *VOU ^J5^e: RERfOY T"0 QQ ■ 

' is0 INPUT US 

155 SCROLL 

156 SCROLL 

160 FOR n=l TO 10 

165 SCROLL 

XftT PRINT -DUESTIUN NUMBER *\: A; 
** . *■* 

175 5CPOi.L 

130 PR TNT "UMf\T 13 TMET CAPXTi^L** 

is© SCROLU 

aoa PQINT TfiS 6^ •■OF ■■> ft $.;*"? ■ 

HIQ INPLTT U% 

ai5 3CROt_l_ 

aa© IF U$=Bt THEN PRINT "VtS . " 
^fc>«; 13 CORRECT' 

?ii+? ^'^ U»«e* THEN LET SCORtsSCO 

250 SCROLL 



S6« IP U*<>Bf TMEK PRINT fi*,; " I 
S '* i B ft 

3.G3t SCROLL 

365 IF U^^jB* then PRIMT f Hb 6; 

■ riOT '■ ; U*; " , ' 

570 SCROLL 

as® SCROLL 

^sl^^^**^?*^® THEK PRINT "VOUR SC 
ORC SO FAR IS ■; SCORE. ' OUT OF * 

jOC? SCPOLL 

310 SCROLL 

3aQ PRINT "STRND BY'* 

330 FnR G = l TO 34. 

340 SCROLL 

3S© FOR H=l TO 5 

3SS NEXT H 

oe« NEXT G 

37» NEXT ft 

360 5 C ROLL 

390 SCROLL 

^00 SCROLL 

4.1B PRINT 



VOUR TliTHL SCORci UftS 

OUT OP 



i3ia PRINT TfiB d.., 5C0RE; 

-t4e SCJ^OLL 

• C^ PRi;JT "DG VOU WftNT RNOTHER 

J-"^0 INPUT U* 

J.75 CLS 

*Be TF CDDE 

RUN 

4.90 SCRtiLL 

50G P;^INT "OK. BYC FOH NCU " 

■**-» iliJ' Iw' 

ICSQ GOSUO K 



iUf) < - CODE "Fi" THEN 



1033 

10d.S 
1O50 
10S2 

lOtsQ 
1B&3 

1«70 

1074 
108O 

1032 

* ^ ^ c: 

_ r^. .__^r ..^j 

1095 

IXBS 
1105 
1110 
1112 
1115 
1120 
1 ■' — — 

1 130 
1132 

1 14.0 



RETURN 
LET n * : 
LET E $ ; 
RETURN 
LET R*. 
LET 6S- 
R^TLIPN 
LET R$: 
LET B%: 
RETURN 
LET Ri: 
LET &%. 
RC 1 Ujs^N 
LET A J 
LET B» 
RETURN 
i_(£T Rt 
LET B $ 
RET'JRN 
LET R% 
LET B$ 
n:ETURN 
LET fi* 
LET Bit 
RETURN 
LET fi$ 

j-tT 6$ 
RETURN 
LET R$ 
LET B$ 
RETURN 
LET R% 



= PMNCM PENM* 

S'BOLIUIA'- 
= *'SUCRe 

s'CUSP;" 

s'RFGhiRNlSTrtN" 
= 'KF:eUL" 

= "RNCOLfi'" 
s^LUANC-R'' 

= "'RU»TRIA'- 
s-ylENNR'' 

= *ylETNRn* 
=s''HftrJOI^ 

■="URaGU?Vr'- 

= '*MONTEUlLEO" 

="UGnMDA* 
-"KRf!PR:_R' 

= "TH«ILRND'" 
= "BhNGKUK'- 

= "SlJITZfcRLRND" 



1142 
1145 
1150 
1152 

Ilea 

1165 

ii7e 

1173 

^ -L .■ ^ 
11S0 
118£^ 
liSS 
1190 

1 195 

1302 
120S 
laX0 
1212 
1215 
12S0 
1222 

1 = 30 
1235 
1235 
1£4.0 
T 242 



LET &$ 
RETURN 
LET R$: 
LET B$: 
RETURN 
LET R»: 
LET B*. 
RETURN 
LET ^% 
LET Bf: 
RETURN 
LET H*; 
LET B«: 
RETURN 
LET R*; 

RETURN 
LET R»i 
LET 6S 
RETURN 
LET fi^. 
LET B$^ 
RETURrJ 
LET A*i 
LET 6$ 
RETLTR,'! 
LET Rt 

LET et 

RETURN 
LET R$ 

LET Bf; 
RETURN 



="SRI LRNKft" 
= "COLOrfeO" 

= -SPRIN*' 
- "MADRID" 

= "POM!=(Nin" 
='BUCHRREST" 

= "PRN(=>M?^- 
a"PRNRMR" 

3""HEXICC1"' 

■KeXICO CITY" 

"UENEZUELft** 
■ ChR^CmS" 

(■'■JRMRICR" 
:"K1,iG5T0n'* 

("DENHfiHK ■■ 
:--C^PEN)•AG£N' 

:'ECUHDUR*- 
:'-:5UITO" 

:"FIJI-' 
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software Review 



The chess giants 

grapple 

Sinclair Research is selling a chess 
program for the zxsi, developed by 

Psion /Microgen. Reviewer Nick 

Pearce tried it out, and played it off 

against Artie's Chess 11. 




Qrigtnaltv I intended just (o review 
the Psk?n program, as part ot my 
review of The new Sirhclair ZX31 
software, but d&cided thaT a com- 
parison with ZX Che&s 1 1 by Ar- 
tie, fast becoming the standard 
fof ZX ehess. woyld be rrxxe ap- 
proprieta. The comparfson. 
ahhough intere^tir^, ts perhaps a 
little unfair. Chess 1 1 currentty 
tet^its ai E9 95, while the Psion 
pfograrn, together wpth CHESS 
CLOCK on the oih^r side of the 
cassene, $ellsfof f 3, 00 less, 

foth programs display the 
board on the screen, and pieces 



are represented by tetters, K fof 
Kinfl, Q for Queen. B for Bishop 
and so on, with the colour of the 
pteoe being the cokiur of the 
dtsplayed letter, inverse letters for 
black pieces. 

Both games use the standard 
algebraic system of chess nota- 
tion for the board co-ofdineteSr 
althou^ the Artie pfogfsm is the 
onfy one which aciually puts 
these co-ordinates on the screen. 

The Arti^c board is always 
dt^played the same way up, no 
matter which end the hunrian is 
ptaying from, wNle the Psion 



board is shown with tfie player at 
the bottom. I feel this makes the 
Pision progrem rather easier to 
play. 

Although I expected to, I did 
not frnd the lack of coord inales 
on the screen a disadvantage, as I 
found with both programs it was 
only really possible to piay a nor- 
nnial game by having a proper 
board set up beside the TV 
artywayr 

Both programs give you the 
option of setting up a game posi- 
tion. The Anic program requires 
you to set up a piece by first defin ■ 
irvg the co-ordinates, then enter 
iriig a code for the piece you want 
there. On the Psion boafd. you use 
a cursor l=^\ to move pieces 
arourxl the board. 

A deficaency with the Psion 
program for The serious playef is 
the Lack of a 'game save" facility, 
which the Artjc program includes. 
Rsion's also lacks the Miility to 



prim out a copy of ttie screen at 
any time, or a list of moves. 

Against tNs, I particularly lik- 
ed the Psiort feature of being able 
to resign at any tinne to stan a new 
game. )f you get fed up with a 
game on the Artic program, you 
have to either continue to the btt- 
ter end, or switch off and retaad to 
stert a new game. 

So much for the irn mediately 
apparent differences between the 
two programs. I'll look r>ow at 
how well they actually pl^y. 

Both allow castling artd en 
passant moves, and nerther per- 
mEts illegal moves- \ do not play a 
panicualrfy good chess garrneH and 
consequently found both pro- 
grams hard to beat, even on the 
fowe^t levels. 

Both games seemed to go for 
check whenever possible, even rf 
they were not in 3 posrtion to sus- 
tain an effective attack. During 
one game wit h t he Psion program. 



ZX CHESS 



PLRyER 
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the progranr repQatedly went for 
check from a losing positior^p ar>d 
in so doing sacrificed its remaining 
valuable pieces. This lefl me with 
an overwhelm jng piece ac^an- 



le^e, from whch I wasablo to win 
easify. However, tht;s was a father 
unusual finish to a game aga^ist 
the Psion pFografTi . In most garrbes 
I played r the Psbn program put up 



itii i 



E3--E4 






^ 


B 


l^ 


B 


B 


p 


■ m 


Q| 


wB 


H 


D 


r^ 


B 


E 


Q 


B| 


1 , 


■ 




■ 




■ 




H 


M 




d 




M 




■ 


1 


IT 

3 


H 




■ 




■ 




H 






■ 




■ 




■ 


{ 


fr 


Q 


I 


m 


I 


m 


I 


III 


S 


N 


m 


rr 


^ 


B 


Q 


3 







03 


Fi»es 


^i 


B5XC6 


05 


61-C3 


t^n 


H£-N3 


OT 


D1XF5 


©S 


ei-Gi 


e*9 


[>£ -DC' 


13 


C1-D3 


11 


Ai-El 


1^ 


£t-Ea 


13 


C3-D-S 


14 


OSXE-7 


as 


ft£-ft3 


IS 


Fl-El 


17 


Da-C3 


13 


F3-i53 


19 


G3-E3 


<e 


D3-D4 


11 


Ei-Dl 


"* ,-^' 


D1-C3 


■£'5 


©a-B3 


':s4. 


►^3-ft4 


25 


04X65 



F3-D6 CO 

D7XC6 29 

C3-G4 30 

G4XF;3 31 

Ge-F6 35 

E8-G8 :=3 

D«>-E7 34 

DS-D6 ^B 

F6-D8 C'S 

06-64 3^ 

DSXE7 :^5 
E7-E6 ^C5 

DS-Ea 4 3 

F6-D7 44 

F7-F6 AS 

GS-F7 4e 

E6-C4 -LT' 

C4-fi& ^S 

eexBs 



C3-e4 
D4-D5 
ES-DS 
E3-G3 
G3-G4 
G4-H5 
H5-F3 
S4-£- 
E7-»=»^ 

rt3-ea 

D3-E3 
Gl-Fl 
Fl-El 
El-Dl 
Ol-El 

ei-Di 

C'l-Ei 
F3-F5 
B2XES 
FSXGS 
E3-F3 
G5XE6 
F3^F7 
F7XC7 



E6-C8 
B3-R9 
F7-Ge 
G6— F7 
GS-C*S 
F7-G§ 

He-e6 
B5-e4 

C^7-G5 

G7-G5 
Ga-G7 
E8-F3 
G7-Ge 
F3-l>© 
G6-G7 

F6xes 

G7-F7 
F7-ES 
E3-D7 
D7-CS 



at 

k- 
<b 
w 
a 
lu 
1- 

!0 
V 

e 
It 



1& 



2XCHESS 
eiXFl 



CHECK 
MRTE 



PLPYEft 
B IMl 



a 


■ ■■■■ 


■ 


B 


I ^» ^B K ^n 


! 1 


6 


H H El 


■ 


■ 


j^^jlh 




4 

B 


ii_JLJi^ 


■ 


■ 


^_B__H_H 




2 


^M e ^S N ^9 B 


B 


a 




H 
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CHECK 
MRTE 



PLRYER 
m 7C8 



a 


B 


K 


B 




B 




1 


B 




■ 




■ 


■ 


B 


r 


^0 


B 




B 




B 




B 


■ 




Q 


B 


B 




B 




ll 


^ 




1 


B 


B 




B 


■ 


E§ 


B 




B 




B 


m 


2 


B 


B 


B 




B 


e 


m 


■ 


6 


B 


D 


fl 


F 


i 


H 



a good, solid defence, and was 
not aasv to beat 

In ordef TO obtain & com- 
parbon between the two pro- 
grams, a friend lent me his ZX8 1 . 
and I played one program against 
tfie other. 

The tevels of play of each pro- 
gram are related io the [im^ taken 
to respond to a move, and are not 
directty compatible between the 
two programs. 

I rang tfre chan9e5 between 
the three easiest Artie, and the 
two easiest PsJon. Itevels of play, 

I must stress that this eofH- 
parison *s a liTtte unfair, as Xhe 
Psion does not ctaifn to play chess 
to the stardard of the mora ex- 
pefisive A ilk: game. 

As you may have anticipated, 
ihe Artie program played the 
stror^f ^me. To Psion's credit, 
threse of the ten games were held 
to a draw. Artie won six, Psion 
w^ one. 

In a game between Psion on 
tfie ZX8lr ptaying white, and 
Sargon 1 1 on Taf^y, Sargon 
won, but took some 45 moves to 
do SO. Both played at level one. 

Both the Psion and the Artie 
chess programs play a raasor^aUe 
garne. The Anic program ptays a 
sironger, more sophisticated 
game, and w fth its save arxJ move 



listing features will be the n'lOfe at- 
tractive for serious user s. For the 
casual player, who wants jyst an 
occasional game of chess^ Psion 
is a reasonable alternative . The 
Psion program ks more user- 
friendly, and I particuairly liked its 
'resign' facility. 

There is lirtte doubt that nrost 
ZX8 1 owners will learn a bit more 
about their computers, ar^ the 
gambe of chess, through playirkg 
against any of these programs . 

On The B skJe of Psion's chess 
is CHESS CLOCK. This simulates 
the clock used in tournaments to 
limit tfie anxHjnt of time taken for 
each move. Two digital readouts 
display the time laken by each 
player. 

I thought that CHESS CLOCK 
was a bit of a gimmick, and unfte- 
ly to be Li5«d seriously. Then 
might be a few dedicated players 
who would be prepared to use a 
ZX61 and a televisk>n to cime- 
keep during senous games. 

1 thought the Sinclair 
advertisement for CHESS CLOCK 
somewhat mis^ading. It canrkot 
be used at the same time as the 
chess program itselt as it impfted 
by the statement "* , . . can be us- 
ed at any time", unless you hap- 
pen to have two telaviS^on seta 
end twoZXats. 



GAME] 



LEUEL OF PLRY 

tTlME <5ECS>) 
PSTD^J W RRTIC 



p 


U* 


i M 


1 


tCZJBU 


'i 


H 


2 W 


1 


1 OS > . 


I 


T 


3 M 


s 


(35) 


o 


T 


4 ^ 


^ 


(3S): 


^J 


£ 


S ^ 


o 


(35): 


i^ 


'Sll 


^fimswfll 


MilKKMMMiiN 


ft 


u 


6 ^gS 


1 


t05)| 


R 


H 


7 M 


1 


(05J| 


T 


X 


8 S 


2 


[3S)i 


I 


T 


S fl 


£ 


(350 I 



i 15) 

f 40> 



tESULT^ 
AND 
IOVE5 

>RT -341 

*RT-1S1 



S E25J. 



(0S) 
( IS) 
(33) 
115): 
(40) 



JfiT -5SJ 

DRRU 
iRT -47] 

tfiT-49i 
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ZX81 Programs 



Making your zx work 



When you're ZX81 gets tired of 

zapping invaders, you can put it to 

work^with the following utility 

programs. 




APPROXIMATE 

DEFINITE 

INTEGRAL 



This program enables you To work 
out a definite integral by using 
Simpson's rule. You follow the 
prompts giuen, entering the tunc- 
t»on to be used in hne 30. 



it 3 
50 

30 



REH PPPRDX . DEFINTTE 

PEN JNTEC^RL. 

REM 8Y SlMP30N-'5 METHOD 



PRir*T 
INPUT 
PRINT 
INPUT 
PRINT 
INPUT 
PRINT 



ENTeR 



FUNCTION' 



ST " 



^t 

N 
N; ' 



"ENTER XO** 

NO* OF DH^ISION 



90 


IMP 


1@@ 


LET 


11 


LET 


ISQ 


LET 


131"^ 


LET 


lilQ 


LET 


15© 


LET 


16© 


LET 


17© 


LET 


IS© 


LET 


190 


1-ET 


20O 


LET 


SIO 


LCT 


212 


SCR 


=;i5 


IF 


«5;0 


IF 


23Q 


LET 


S35 


5CR 


= *© 


PR I 



UT Z 
R= tN-M) .'S/'Z 

XsN 

XsX +R 
V-URL ;X*i 
0=Y «^a+Q 
X =X +R 
,'=UAL tX4D 
OsiY+G 

Ol_L 

Zt^e THEN PRINT O+P/3 

2<>© THEN GOTO 1*© 

DLL 

V4T "THE i^HSUEP XS ' > P 



sample run: 



ENTER FUNCTION 
-:iV#X^3 ENTER XQ 

ENTER X2P 

a. NO* OF OIL" IS IONS 7 



9 

-i 
. 1 



'3 
2 



697375 
1936 
4^4.5 75 

03 39 7S 
SS7& 



HE RNSUER IS -2.75 



POISSON 
DISTRIBUTION 

Using this routine, you can deter 
mine the probabitfry at a point 
which we'fl call X, and the 



cumulative probability from zero 
to X . The saiTifsle run given uses a 
vekje of 6 fw M, and 8 for X. Tf* 
probability, f, is given at the end. 
as Ls the cunnulative probability, 
UPL 



20 PRINT "ENTER fl" 

*0 PRINT 'H= 

SCI INPUT & 

SS PRINT 

SO PRINT "M= *';R; 

70 LET Q-EXR i ~fl.1 

30 LET R={? 

90 IP B=0 THEN 

'^5 SCROLL 

^S P^INT "P" "L 

iOlZi FOR Z=l TO S 

11^ LET R=ft*R^'Z 

a IS SCROLL 

il6 PhINT R, 

_^^ L.ET = 0+R 

.26 PRINT O 

^30 NEXT 2 

i^i? SCROLL 

1A= 5CR0LL 

i*? PRINT "P= *^ , 

14^7 SCROLL 

IS*?- PRINT "i^ iP,i = 



H, ENt ER X' 



X = 



&OTO 2 4.0 



'D> 



e 



Sample run: 



* v?3S£3SC73 
^^ - 13 33S:?^.2 

3 . 1376 7693 
^' . i^-3£S7 7-3 

- = 14? * i v.- £ ^ ^ ' i^ 

, Oi = (31,6*72 3 



Ui 



L I P ^ 
.0 17 35iaSS 

4'^5J575e4. 
506;*i>"^^78 
7439797*5 
347£37d.9 



I? 
O 


t3 
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ZX81 Programs 



AREA CALCULATOR ^^^ program works oui ihe floor 

affta of a housi^, in order to detef- 
mine how mudn carpet is requjred 
to cover It, Jost follow the pro- 
mpts given. 

1© PEN fiREPf ChLCULhTOR 

15 LET TOTAL -O 

17 SCROLL 

5© PRINT HOU HfiNV ROOMS'^** 

3-0 INPUT R 

d-e FOR = 1 TO ft 

5q scroll 

©0 PRINT -'UHf^r IS LErJGTH OF RO 
OH **.; O; "^" 
"^0 INPUT L 
75 SCROLL 
S0 PRINT '*UrHP*T IS WIDTH OF ROO 

3S INPUT U 

130 LET RsU*-L 

ilQ SCROLL 

1<S0 PRINT 'RREft OF ROOM ",0;" X 
~ " * ft 

" I.50 LET TOTRL=TOTRL-»-i=i 

IJ-O SCROLL 

iS0 P?5I;NT "AND THE TOTRL RHER " 



xe® 

180 

3:10 

= 20 



IF QtR 

SCROLL 

PRINT 

SCROLL 

SCROLL 

NEXT O 



THEN PftlrJT "50 FftR 
" IS '* , TQTftL 



Sample run: 



HOU HHNY ROOMS'? 
vJrsftT X5 LENGTH QF ROOM 1' 
WHPT IS UIDTH OF ROOM 1*^ 
AREfi OF ROOM 1 IS 16© 



^UD THE TOTRL 






SU ERR 



;HflT IS 
MMRT IS 
^REP* QF 

ihimd the 



LENGTH OF ROOM 5*? 
UIDTH OF ROOM Zf 
ROCrJ a IS IS© 
TOTAL RRER SO FAw 
IS 3©0 



,'MJ^T IS LENGTH DF ROOT1 S'? 
vjmRT is UIDTH OF POON 3? 
-PER OF ROOM 3 la 10* 
~iMO THE TOTftU RR£«=* 

IS aOd 



TYPING TUTOR 



This program genef ates a tensf of 
the alphabet ai r^rxdom and then 
gives you a limited time to find it. 
The program wilt tell vou if voci're 
right, wrong, or have just taken 
too long. Once you've mastered it 
in its pfesent form, decrease the 



k5 ngth of the a loop {fine 1 001 1l|i 
listing here is for the SpectAjrAr. 
but It is eaay to modifv for the 
ZXdl, Use upper case A in the 
loop counter and A $ (you haven't 
any Choice, anyway, on the 
ZX8t I; change the colcn in lines 
1 30 and 1 40 into a semi-colon, 
and replace The word STOP with 
the lenef Q. 



5 REt-i ENORGE C fiP5 LCCK FIRST 
10 LET EiS-CHR$ (INT iRND*S6J +C 
ODE "R"i 

:20 PRINT RT lO^©^ "OUICKLV^ PRE 

SS '" .. E'S 
103 FOR a-e TD iOO 
110 LET d* = IN.K E V $ 
1 = IF a$Kt ' TH£:* GO TO 14-6 

i^s ne:<t a 

l3vS PRINT 'Tiwe is up '* i STOP 
1*3 IF A* = &^ THEN PRINT ' \'OU ftTft 

l^O PRINT 



5TOH 



-> 4^ *tf »? *" 4? ;?' *" i) n 3 




M 



:\ TAURUS COMPUTER DESIGN 

Our Wf CtFlUUigttfifi if* no* i^tilabu iMHri^rftiiri^ Aiphtt 






. V««i »A UK 
« 14141 isamil <tM TAyn^ iOLlO SQFtVHA£ 

MiicjiP B ^m fljfcM pf i;k ei*iH- IK PROM «?'n.;^ 






W dPnt^png And lilting FMCl 



o^m tAyAu§h«td«*>4pi'4dudi 






SiftUilHlCS EEMTQII 

i ?.\v*f. ^Qt^r 0^*' cKfrKl^T IhHIW— W^»**v* yO^i W*tr 

HACHIilt-CdCX AlffWVUPI 

» AipiAH #* T>iumj$ ■50LJ& SOmgWRF 



HIQ&UCT tUkaUAT 



M V- I <- vv 
A-S'JTUIIi. I'^ 




5wa i0i fMB^ Of «h«qi« «p^ 



tiAmv$ COMPuT f n Of $«0N 
€7 High Str##i. Baiaoc^k. 
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MJcroz .........*..., 110 
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Moviedtom* ..............50 

D. |. Mdodf ...........10 
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S#rvic« . ..^.^....71 

Panda Soltwife ............. 44 

Peter Firrlong Producfl ..... 50 

Philip Copley ..,..,..,...., 71 

Phippi Ati^ ................ 110 

Picturesque ,,^,,,,,,,....110 

Qukk^iUa ■ ... i ..... ^ ... . 132 

Richard Allvi»eff .......... 10 

RichArrf yiepherd. . -^19 

Rose Casf^ ttei ............. 07 

Scifoltltef % 

ShhM Publi^hin^ Lid .......07 

SincUtr K^w^rch « & 7 

Sikefsolt..... .92 

Soltware M4«lefi ......... 117 

yarkro&e Lid ............ 2 

l^uruf Compulef Design M 

TfJin^form 81 

V & H Compyter Service ..m 
Video Softwiie ....,86 
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software Review 



A Picturesque is worth 
g thousanci words 

A number of tool kits' are available 
to make it possible to write better 
programs on the ZX81. ZX computing 
staff look at two of them, screen Kit 
1 from Picturesque and Graphics 
toolkit from JRS Software. 




So^een kit 1 i& an anractrv^iy 
packaged screen toolkit frorri 'Pic- 
tur^aque' sold by mail order for 
C5 . 70. It oonststs of a number of 
rnachine code routines to h&lp a 
ZX81 tiser smarten up his 
grapJnics in a BASiC program 

The cassene inlay and in- 
struction ca^d a^e tidily presented 
rn blue, well printed and e^sy to 
F&3d. From its smad appNrarK^ i 
assumed it woutd LOAD first ^ime 
but I VH/as not so lucky On playing 
back the tape through the toud^ 
speaker I discovered the 
signal w^^ a Jitt^ rvoisy artd 
.\a& no! fecorded at a suffi 
Ctef^tiy toud vafufiie After 
wedging a small piece of 
paper under ih^ cas$ttt@ 
V) and selling ihe highest 
votume, level on rny ess 
sette r^coFdar rt LOAOod 
easiV^ 

Screen Kit 1 has eighi 
facilities four way scfotls- CLS; 
Borders; CPS; Reverse; Cyrsors; 
Men>orv and SAVE/LOAD, 

The SAVE and LOAD 
facilities ar* p^haps the most 
u^*5ful. being at double speed, AH 
r' <> routines are acces^d from 
BASIC vta USR siatements & 



POKE commands. The instructiori 
cerd is A4 size, doiibte sided and 
fokjed in half with compressed 
text printed in Black. In this way 
Picturesque have managed to get 
some pretty comprehensive and 
detailed instructiOfis onto a single 
she^t. 

The first four commands 
scroll the screen in the appropriate 
direction. One POKE adjusts how 
many scrolls will be actioned 
before retuftiing to BASIC Fof in- 
stance, to scroll the screen five 
umas to the tett simplv POKE 
16661-5 then RAND USR 
16660. The unfortunate thing 
about the scrdfe in Screen Kit 1 ts 
that thev do not wrap-around ie 
the charactars lost ai the erigi?s of 
ihe screen do not reappear at the 
oppo^Ete @dge- Wrap-aroun^d 
sCroPs are far more useful in that 
you can do cor^fFnuous back^ 
grounds Thai are constantly mov- 
ing but do not rbeed to be updated 
because \l wraps around the 
screen. The principal is qufte 
simitar to a 1920s westerns 
where the Sheriff would run on a 
conveyor belt and behind him 
wouU be the backgrourd painted 
on a giant canvas sheet that 
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is 

ft" 
d 

e 
E 

3 



would be roiaied like a belt (thus 
one al wavs saw the sanie scenery 

90 past agdin and ^ga^nl) 

Clearly crashect 

Screen Kit 1 ijiso provict^s a 
CLS fdcility wtiich can be used to 
Overcome the skiwness of the 
ROM's routine En stead of the 
u&uadv slow CLS where tht- 
charactefS can be seen to be 
changed spaces from top to bot- 
tom, the PkCturesqiie CLS is good, 
instant clear screen which is far 
tidier. CLS also has a second use. 
If you poke 16863 with a 
chaiactef code, that characiei' will 
be used ir^ste^ of spaces in the 
CLS routine. Unfortunatelv 
Screen Kit 1 has no ef rof checkirsg 
routrie at all so it you POKE an in 
vaSd d^racter code into 16863 
and then access the CLS routine 
then the program crashes. This 
soft of defect can be very annoy ^ 
ing and doesrr't show a vefy 
tfiorough approach to thie pro- 
duct. 

The BORDERS routine is 
quite impressive in that it is a fast 
way of drawing boxes on the 
screen. You have to specify the 
line and column position of the i op 
left hand comer and also the 
height &nd width inside the 
border. Thas requires four POKES 
which is really Quiit? a loi of typing 
for a single command. CPS is 
simply a C LS for a specified pairt of 
tfie screen, the TOKEs are the 
sanme as those used in che Border 
command. Clearing pan of the 
screen is not something that is a 
vital aid to the Graphics program- 
mer. It does have its uses but not 
Cftarmany. 

The next command is a 
useful function. H changes part of 
the screen into inverse video, 
which in loop would make a very 
straightforward way of 
highlighting areas of the screen 
but fof the ftve lines of BASIC 
code required every time thss 
operatM^n is needed. The next 
command is catl^ CURSOR and 
hefe is a quote from the manual: 
^'Simulates INPUT, but gives you 
a flashing cursor". Whad actually 
happens is that it flashes a black 
blob on the scfeen which disap- 
pears when a key is pressed. The 
character code of tfie key pressed 
is returned. To say that it 
simulates INPUT is not quite ac- 
curate: more correctlyn rt could be 
described as INKEYS with 
flashing btobl 

Typing PRINT USR 16836 
returns a figure which is the free 
menxxy in bytes The SAVE & 
LOAD routines are the most 
useful part of the package. They 
operate at double speed and are^ 
used for storage of variables on 
tape^ No file nan>es are allowed so 
that rules out a tape filing system 
for a database program, where it 
©ouW load up a selected file from, 



say, twenty on one tape. 

This is a pity since the double 
speed SAVE S LOAD in their 
machne code monitor ZC MC 
allow single letter file names. 
When I tfied the routines For 
Sinclair s SAVE & LOAD and a 
Similar pattern appealed on the 
Ecrecn. except tho bars wcfb nar- 
rower The SAVE & LOAD 
routines are a reason to buy the 
package ?n thennselves. 

Plotting Power 

The SAVE and LOAD 
routines are very good and very 
useful being at double speed for 
The variables, but t)ear little rela 
tion to the title Scfeen Kit 1, 
Psrhapi they shoukJ have called tt 
Ptograrrwners toolkit'. As Screen 
Kit 1 IS stofed in a BEM statement 
it becomes pan of yotjr program, 
which has the advantage that it 
doesn't need to be touted above 
RAMTOP every time you want to 
use It . But n does mean th^jt if yog 
Stan writing a program and decide 
you need Screen Kit 1 and haven't 
already LOADed it. then to merge 
It with your own program is a very 
complicated process described in 
2 7 steps in the instfucions 

Despite this, it is a very useful 
package overall, and one which 
will enable yoy to produce much 
more professional looking pro 
grams. 

Graphic Toolkit 

Graphics Ttx)lkit is soM by 
mad order from JRS Software at a 
cost of C 5.95, This includes VAT 
and Postage Like Screen Kit 1 , it 
consists of a number of machirve 
ccide routines tq help the BASIC 
programmer smarten up his 
graphics. 

The cassette ^s a studio pro- 
duced type arxJ the quaMy is of a 
good standard because the signal 
is ■pfOce'SSed' by the studio. The 
packaging is not as smart as that 
of Pictufesque. t>ut tfw instruc- 
tions consist of two sheets of 
doubte sided, compressed A4 as 
opposed to one. They go to the 
same depth as P^turesque's in- 
structions but cover an extra 
eleven funcibns. 

Graphics Toolkit has twenty 
three routir^K: 

DRAW 

FOREGROUi^O ON 

BORDER 

FlU 

UP 

LEFT 

EDIT PRINT 

DOWMSCROLL 

RK3HTSCROLL 

OfFSCREEN 

BACKGROUND OFF 

SQUARE 



The most powerful arxJ useful 
feature is the DRAW command I r 



alk>ws the user to define a multi- 
character shape tn a REM state 
ment and th^ DRAW or UN- 
DRAW it at any point on the 
screen It will draw a shape of any 
Size instantly and so is ideal where 
fast moving graphics are required. 
The shape is defined in a REM us 
ing chdraciurs, [the ones to be 
priniedJH and direction codes (to 
indicate where each character is 
to be placed). Fof instance, to 
define a !^mf>le squafe: 

10 REM A SQUARE: 9 

The user may place his own 
label first {m this case it is 'A 
SQUARE M her t there isa cofcwn to 
tell Graphics Toolkit that the 
definition is starting. Then comes 
the ftrst character, followed by a 
< (greater than I indicating thai 
the ne>ct character is to be placed 
to the nyht of the previous one. A 
less than sign means rnove left, a 
V ' means move down and an 'A ' 
means move up. The 
FOREGROUND ON/OFF facility 
provides an added effect when 
used with DRAW & UNDRAW 
When foreground mode is on, the 
shapes that are moved around the 
screen appeaf to move behind 
graphics already on the screen. 

A demonstration is provided 
on the cassette, in whjch a 
predefined snake moves behind a 
cactus. Any number of shapes 
can be def inied and used because 
or^ POKE before the DRAW com- 
mand sets the line number of the 
appfopnate shape Tl»>e BORDER 
command is rtot the same as the 
Screen Kit. Instead of drawing a 
orke pixef wide border anywhere 
on the screen, it draws an instant 
bofder around the edge of the 
screen using any character. 

Only the bottom Nne posrtksn 
is variable. This is so you have the 
choice of using all 24 fines of the 
screen or leaving the bottom two 
free as a sort of Xbxx window V 
UWBORDER simply removes the 
bofder. EOlTPfiiNT allows you to 
use that window; it moves tfie 
print posit HDn to the top edit line 
whteh is normally inaccessible 
from PRINT 

Giving Ground 

FILL does exactty what it 

UNDRAW 

FOREGROUND OFF 

UNBDRDER 

REVEftSE 

DOWN 

RMjHT 

UPSCRQLl 

LEFTSCROLL 

ONSCREEN 

BACKGROUND ON 

SEARCH & REPLACE 



Mys. tt filb a portion of the screen 
with a chosen cfiaracter. The 
user, by way of two POKEs 



decides the line to start f Tiling from 
arxJ how many lines to filL On this. 
as on alt comnrtards there is full er- 
ror chcckirhg so that if you try to 
use ^n invalid character or FILL off 
the bottom of the screen it grves 
an error aide in the usual format 
Code Line No. An actual error 
message system would have 
been more helpful but codes am 
better than nothing. REVERSE is 
Similar to Screen Kit 1 'scommarid 
of the same r^ame, m that it 
changes part of the screen to irv 
verse Video. 

FOREGROUND mode af- 
fects both FILL & REVERSE; if 
Foreground mode is on, only 
Foreground characters will be 
changed. Foregrourxi characters 
count as anything which isn't a 
Background character. Sounds 
confusirvg, doesn't it? 

Background is set by 
BACKGROUND ON. TNs clears 
the screen to character of your 
choice arvd selects it as your 
Backgrourtd, That is similar to the 
PAPER system on the Spectrum 
The ForegrourKi characters can be 
anything else. For instance, you 
have 30 inverse asterisks ran 
domly placed on the screen, the 
Background being fdlstops. 

When a REVERSE command 
is done with Foreground on, the 
asterisks will be char^ged to or- 
dinary asteriisks but the fuilstops 
woukJ be left urichanged. 

The ScroDs wrap-around the 
screen, makmg some interesting 
effects possible 1 created the ef- 
feet of moving through space by 
randomly printing fullstot^s on the 
screen, REVERSEang the whole 
screen ar>d then just repeatedly 
DOWNSCROLbng it. ideat for a 
space game I 

An interesting facility is 
ONSCREEN & OFFSCREEN They 
turn the screen on ar>d off respec- 
tively, not a^ in FAST mode but by 
a clever technique which uses no 
extra memory. 

As they are instant, the 
screen can be flashed in a loop to 
give a quite stunning effect 
SEARCH &REPLACE searches on 
the screen for a chosen character 
and replaces it with another 
character. This woukl take quite 
sometime in BASIC but with 
Graphics Tockit rt operates im- 
mediately. The uses of This are not 
obvious, nor varied, but really de- 
pend on the users imagination. 
SQUARE is quite similar to Screen 
Kit 1 s BORDER oommarxJ but far 
stower. 

conclusion 

Graphics Toolkit has far more 
routines than Screen Kit 1 but 
Jacks double speed LOAD ft 
SAVE. Good value at £5.95. 
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Don't let rts size fool ycxi 

W anyihing NewBf ain is like the 
Tardis. 

tt nnay tadk small on the outside, btit 
(rtside thef es an awlul lot going on. 

rs got Ihe kind of featuf es youd 
©sped from one d the reaiy t^g business 
micros, but at a prce ot under £200 
excluding VAT rt wool give you any 
sleepless nights 

Howevef, tet the fads speak fof 
therrsetves. 



"fou g et what vou don't oa v for, 

NewBram comes wrth 24K ROVI 
and 32K RAM niost competitof s expect 
you to make do wrth 16K RAM 

What's nrore you can expand all the 
way up to 2 Mbytes, a figure that woukJnl 
look out of place on a macliine ccsting ten 
limes as rmch. 

Wb' ve also grven you the choice of 
256. 320. 512 and 640 x 250 screen 
resduiion, whereas most only offer a 
nmaJtimumol 256x192. 



Big gngy fl h for your business 

Although NewBiain is as easy as 
ABC to use (arxJ child's -play to learn to use) 
this doesn't mean it's a toy 

Far from il. 

rt comes wrth ENHANCED ANSI 
BASIC, which should give you plenty to get 
your teeth ^n(o. 

Artd rt'ti also take CP/M^ so rt speaks 
Ihe same lar^usge as alt Ibe big business 
micros, and feels perfectly at home wth 
their soHware, 



NO OTHER iVUCRO 
HAS THIS MUCH 

POWER 



IN THIS MUCH 




> 



So as a business machine it really 
comes into its own. 

The video altows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a >t^ proJesSJonal 2000 oi 2400 
characters display m all on TV and/ai 
nrKjnilor, fkm the keyboard is f uit-si^ed so 
even if you re all fingef s and thumbs you II 
still be able to get to grips with NewBr ain s 
excettenl editing capabililies 

When it comes to business gr aphics. 
things couldn't be ^m^t With sotlwar e 
capabittes that can handte graphs, charts 
and ctxTpjlef drawings you'll soon be 
up !o Ihtngs that used to be siridly foe the 
1^ league 

lljSg^r^ a o rowtn g need 

AWtvough NewBmin. wrth its optiona] 
onboard display, is a truly port^rfe micro. 
Ihat ctoesr^l stop rtt^ecorrimg the liasss of a 
very powef f ul system. 

The Slore ExpansKiri Modules come 
in pack^es corrtainpng 64K 128K. 256K 
Of 512K of RAW So. hook up four d 
Ite 512K nx>dytes to your machine and 
you ve got 2 Mbytes to play with. Arwther 
feature thai'll come as a surprtsa are the 
two onboard V24 interii 

With 
V24i)B0rtBiFthts allows you to run up to 32 

lines at mce, all on the same 
pef ipherals. Mvtngyoy a fortune on esrtras. 

The range Of peripherals on offer 
include dot rnatrix anddaisy wtieel pnnters. 
9r 12* arxJ 24*mon*ofs plus 57/ ftoppy 
di^ drives (too Kbytes and 1 Mbyte) ard 
BYi' Winchester drwe (6-18 Mbytes) 

As we said, this isnl a toy 

It doesn't stop here. 

htere aj e a coupte of extras that 
deserve a speciai mention 

The tiff St the Battefy Module, means 
you won1 t3e t»d to a ^3 amp socket. And, 
even mote importantly, ft means you doni 
have 1o worry about mamsfluctuatioro 
wreaking havoc wrth your progf ams. 

The ROM buffer module gr^^s you a 
Ireedom dl anolher sort 

Reedom to expand in a big way 11 
gives you addrtional ROM slots, for ^stem 
soft waie upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports 

Rom now on the sky's the limit. 

Software tttat's hard to beai 

A (ot erf featiMes you d eMpect lo imd 
on sofh^iafe are actually bwH into 
^4ewBrairtsoyoy doni r>eedtoworry about 
screen editing. maths. BASIC and graphica 

However, if youie feelmg practical 
you can always tackle household manage- 
n>erit statistics and educational p^:kages, 
AfKl because New^Br ain isnl all work arxl 
no play there's the usual range of nNnd- 
tending games to wfnte away spare ttme, 

Waste no more time. 

lb gel hold ol r^hewBrain you need go 
nof urther than the coupon at thie bottom d 
the page 

Wrth your ordet wc^ :e a hefty 

instruction manual so you w f^\ ^ j^v.wtTer e 
to start, and a list of penpherals, expansion 
modules, and soWware so you'll know 
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Specifications 



are not lost wtiefi the ZX81 is turried off. 
Syntax check 

The syntaK of a line of program is checked on entry. A syntax 
error cursor marks the first place the syntax breaks down if 
there is an error. The syntax error cursor disappears when errors 
have been corrected. Only lines free from syntax errors will be 
entered into the program. 
Graphics 

Apart from the 20 graphics characters, spac^ and its in verse, the 
display m&y al^o be divided into 64 x 44 pixels, each of which 
may be 'blacked" in or 'whited' out under program control. 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbeis. Lines may be deleted, in- 
creased or decreased in size. 
Arithmetic 

Arithmetic operators -^^ -, x, ■ , exponenttale. Relational oper^ 
ators =, < >, >, <,< -,>=, may compare string and arithmetic 
variables to yeild (False} or l(True). Logical operaiprs AND, 
OR. NOT yield boolean results. 
Floating-point numbers 

Numbers are stored in 5 bytes in floating point binary form 
giving a range of i 3 x !0 "*Mo + 7 x 10 "accurate to 9/S 
decimal digits. 
Scientific functions 
Natural lo^/antilog$; SIN, COS. TAN and their inverses,SQR; 

Variables 

Numerical: any tetter followed by alphanymerics 

String: Ai to Zi 

FOR NEXT loops: A-Z (loops may be nested to any 

depth. 

Numerical arrays: A-Z 

Sir inn arrays: Ai ta Zi 



Arrays 

Arrays may be multidimensional with subscripts sttrting at I, 

Expression evaluator 

The fuli expression eyaluator is cailled whenever an expression, 

constant or variable is encountered during program executiofi^ 

This powerful featyre allows use of expressions in place of 

constaritsaiid is especially useful in GOTO. GOSUB etc. 

Command mode 

The ZX81 will execute statements immediately, enabling it to 

perform like a calculator. 

Cassette interface 

Works using domestic cassette recorders. The transfer rate is 

250 baud and uses a unique recording format noi compatible 

with other systems. The ZX81 will save the data as well as 

the program to avoid the need to re-enter the data when the 

program is next loaded., 

2X81 will search through a tape for the required program J, 

The cassette leads supplied have 3h5 mm jack plugs. 

Expansion port 

At the rear^ this has the full data, address and control buses 

from the 280A CPU as well as OV, +5V. +9V.0 and the mem 

ory setect lines. These signals enable you to if^terface Ihe ZX81 

to the Sinclair 16K RAM pack and 2X printer. 

Power supply 

The ZX81 require approximately 420mA at 7-11 V DC. II has 

its Qwn internal 5V regulator. The ready assembled ZX81 comes 

complete with a power supply. The ZX8t kit does not include 

a pov^r supply. 

TV standard 

The ZX81 is designed to work with UHF TVs (channel 3&) 625 

lines. 



ZX SPECTRUM 

Dimer>sions 

Width 233 mm 
Depth 1 44 mm 
Height 30 mm 

CPU/Memory 

Z80A microprocessof running at 3.5 MH2. IfiK-byte ROM con- 
taining BASIC interpreter and operating ^y$tem. 
16K byte RAM {plus optionai 32K byte RAM on internal expan- 
sion board) or 48 K byte RAM. 

Keyboard 

40- key keyboard with upper and lower case with capitals lock 
feature . All BASIC words obtained by single keys, plus T 6 graphECS 
chafacters, 22 colouf control codes and 21 user-definable 
graphics characters. All keys have auto repeat. 

Display 

Mamory^mapped display of 256 pixels x 1 92 pixels; plus one at- 
trfbutes byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or ex- 
tra brightness and fleshing or steady. Screen border coJoyr afso 
set table to one of eight colours. Will drive a PAL UHF coloy r TV set. 
or btack and white set i which will give a scale of grey!, on channel 
36, 

Smifid 

Internal loudspeaker can be operated over mora than 10 octaves 
{actuaOy 1 30 semi tones) via basic BEEP command. Jack sockets 
at the rear of computer allow connections to external amplifier/ 
speaker. 

Graphics 

Point, line, circle and arc drawing commands in high-resotution 

graphics. 

16 pre-defined graphics characters plus 21 u$er -definable 



graphics characters. Also functions to yield character at a given 
position, attribute at a given position (colours, brightness and 
flash} and whether a given pixel is set. Teict: may be written on the 
screen on 24 lines of 32 characters. Tent and graphics m^y be 
freely mixed. 

Colours 

Foreground and background colours, brightness and flashing are 
set by BASIC INK. PAPER. BRIGHT and FLASH commands OVER 
may also be set, which performs an exclusive - or operation to 
overvwrite any printir>g or plotting that is already on the screen. IN- 
VERSE will give inverse video printing. These six commands may 
be set giobaHv to cover all further PRINT, PLOT. DRAW or CIRCLE 
commands, or locally within these commands to cover only the 
results of that command . They may also be set locally to cover text 
printed by an INPUT statement. Colour-control codes, which may 
be accessed from the keyboard, may be inserted into text or pro- 
gram iistingr and when displayed will override the globally set col- 
ours until another control code is encountered, Bnghtness and 
flashing codes may be inserted into program or te«t, similarly. 
Colour-control codas in a program listing have no effect on its ex- 
ecution. Border colour is set t3y a BORDER command. The eight 
colours available are black, blue, red, magnet a, green, cyan, 
yellow and white. AH eight colours may be present on the screen at 
once, with some areas flashing and others steady, and any area 
may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The top section — normal- 
ly the first 22 lines — displays the program listing or the results of 
program or command execution. The bottom section — normally 
thelast 2 lines — shows the command or program line Currently be- 
ing entered, or the program line currently being edited, it also 
shows the report messages, Fuil editing faciiities of cursor left, 
CiTTsor right, insert and delate (with auto-^repeat facility) are 
available over this line. The bottom section will expand to accept a 
current line of up to 22 lines. 
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Mtthamitical Operations And Functions 

Arithmetic opera lions of +, -, w: , *, and ra^se to a power. 
MatN^mstical functions of sine^ cosine i tangent and the«r inverses; 
natural lo^s arrd exponentiaEs: sign function, absolute value fufic- 
tion. and imefler function: 8<}uara root function, random number 
generation, and pi. 

Numbers are Mored as five bytes of floating pomt binary — givirig a 
rangaof +3^ 10 ^^ to + 7 x 10^"^ accurate to 9]^ decimal dtgas. 
Binan^ numbers may be entered directly with tlia BIN function. = , 
>, < p > = - < = and < > may be used to compare string or 
arithrnetic values or variables to yield (false) of 1 (true). Logical 
operators AND, OR and NOT yield bodean results but will accept 
(false) and any numbaf (true). 

LJMr^ef inabJe functions are defined using OEF FN. arvd called us- 
ing FN. They may ^ake up to 26 numeric and 26 string arguments, 
afKJ may yield string or numenc results. 

There is a full DATA mechanism, using the commands READ^ 
DATA and RESTORE 
A real-time cicick is obtainable^ 

String Operations And Fu nctiofU 

Strings can be concatenated with + , String variables or values 

may be compare<J with -,>,<,>=,<=,<> to give boolean 

resuds. String functions are VAL VAL*. STR9 and LEN. CHR$ 

dnd CODE convert numbers to characters and vice versa, using the 

ASCII code. A string slicing mechanism exists, usif>g tl>e form a $ (x 

TOy>. 

Variable Nam^s 

Numeric - any string starting with a letter [upper and lovver case 

ere not distinguished between, and spaces are ignored). 

String - A^toZI. 

FOR'NEXT loops -A^Z. 

Numerfc arrays — A-Z. 

Stnng arrays — A| to2$™ 

Simple variables ar>d arrays with the same name are allowed and 

distinguished between. 

Arrayv 

Airays may be muftinjimenstor^al. with subscripts starling at 1 . 
String arrays, tectonic ally character afrays^ may have Iheir last 
subscript omitted, yielding a string, 



Expfession E valuator 

A full expression evaluafor is called during program execution 

whenever an expression, constant or variable is encountered. This 

allows the use of expressions as arguments to GOTO, GOSUB. 

etc. 

It also operates on commands alKowirhg the ZX Spectnum to 

operate a£ a calculator. 

Cassette Interlace 

A tone leadei is recorded before the information to overcome the 
automatic recording level f luciuations of some tape recorders, end 
a Schmttt trigger is used to remove noise on playback. 
All saved information is started with a header containing informa- 
tion as to its type, title, lervgth and address infoi mation. Program, 
screens, blocks of memory, string and character arrays may ill be 
saved separateiy 

Programs, blocks of memory and arrays may be verified after sav- 
ing. 

Programs and arrays may be merged from tape to combine them 
with the existing contents of memory. Where two tine numters or 
variables names coincide, the old one is overwritten. 
Programs rpay be saved with a line number, where execution will 
start immediately on loading. 

The cassette interface runs at 1 500 baud, Ihrough two 3,5 mm 
jackplugs. 

Em pension Poft 

This has the lull data, address and control busses from the Z80A, 
andisu&ed to interface to the ZX Printer, the RS232 ar^l NET inter- 
faces and the ZX Microdrives. IN and OUT commands give the I/O 
pon equivaientsol PEEK and POKE ^ 

ZXei CompatiUlitv 

Zxa 1 BASIC is essentially a subset of ZX Spectrum SAStC. The 

differences are as foflows. 

FAST and SLOW: the ZX Spectmm operates at the speed of the 

ZX81 in FAST mode with the steady display of SLOW mode, and 

does not include these commands. 

SCROLL: the ZX Spectrum scrolls automatically, asking the 

operator "scroll ?" every time a screen is filled- 

UN PLOT: the ZX Spectrum can unptot a pixel using PLOT OVER, 

and thus achieves unptot. 

Character set: the ZX Spectrum uses the ASCII character set. as 

opposed to the ZXB1 non-seandard set. 
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SPECIFICATIONS 



ZX80 



Dimerpsiom 

Width 174inm (6J5in) 
Depth 218nnm (B.58 In) 
Height 38 mm (L 5 in ) 
Weight 300gfl0.5oz) 

Micf of)roce«SO r/M^mory 

Z80A 3.25 MHz clock 

ROM; 4K byttec^orttaining BASIC 

RAM: IK bytm if^ttmal, externallv ixparidablt to 16K byttt, 

Dtiplay 

Requires an ordinary domestic black and white colour TV. Tht 
Itfld supplied connects between the ZXBO and your TV's aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black char^ters on a white screen. The ZX80 
doif not conrtecl to a printer- 
Programming 

Programs can be entered on the keyboard of loaded from 
cassette. The 2X80 has auiomiatic ''wrap round^' so lines of 
program can beany length but not mu I ti statement line^. 
SyntaK check 

The syntax of the entered line is checked character by char 
acter. A syntax error cursor marks the first place the syntax 
breaks down if there ii an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are Mcepted by the ZXSO. 
Graphics 

Total of 22 graphics symbols giving 46 x 64 pixels re&oliition 
consisting of 10 symbols plus space and inverses. Ir>c1udes 
symbols for drawing bar charts. Under control of your BASIC 
pfogram any character can be printed in reverse field. 
Editing 

The line edit allows you to edit any line of prop^m or input 
including statement numbers. The edit and cursor control 
keyssre EDIT, RUBOUT, HOME. 
Arrthmetic 

Arithmetic operators +^— ,x, " exponentiate. Relational oper- 
ators <. >p = , yielding or - 1. Logical operators AND OR 
NOT yielding boolean result. Relational operators also appty to 
strinfp. ZX60 BASiC uses 16 bit two's complement 
arithmetic ( 1 32767 ), 
Variables 

Numeric variable names may be any lengthy must begin with a 
letter and consist of atphanumerics^ Every character in the name 
is compared thus an infinity of unique names is available. 
String variables may be assigned to or from, shortened but not 
concatenated. String variable names are A$ - Z3. Strings do not 
require a dimension statement and can be any length. 
Arrays have a maximum dimemion of 255 1256 etementsi each. 
Array names consist of a single letter A— Z. 
Control variable names in FOR. . . NEXT loops consist of a 
single letter A— Z. 

Expression e valuator 

The full expression evaluatof is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUBs, FOR. . . NEXT etc 



Immediate mode 

The ZX^ will function in the '"calculator mode'* by immed- 
iately execyting a statement if it is not preceded with a line 
number. 

C»Mtte interface 

y'imkt with most domestic cassette recorders. The transfer rate 
is 250 baud using a unique tape-recording format. Other 
systems are not compatible with the ZXSO'S- The ZXBO al$Q 
SAVEs the vartables as well as the program on cassette. Thetl*' 
fore you can save the data for updating next time the program 
rs exectited. The 2X80 does not support separate data files. The 
lead supplied with the ZX&O is fitted with 3.&mm jack plugs. 

Expansion bus 

At the rear has 8 data, 16 address, 13 controf fines from the 

processor and Gv, 5v, 9 11v, 9 and internal memory control 

ltr>e. These signals enable you to interface the 2X60 to your 

own electronics, PlO, CTC, SIO if you want I/O ports etc. 

Power supply 

The ZX80 requires approximately 400mA from 7-1 tv DC, It 

has its own internal 5v regulator 

TV standard 

The ZXBO is designed to work with UHF TVs (channel 36)and 

is the version required for use in the United Kingdom. The 

ZXSO USA is desigfi^ to work wtth a VHF TV( American 

channel 2. European channel 3> ar^ is the version required tot 

the American TV system, also for countries without UHF. 

ZX81 

Dimensions 

Width 167mm {6,32 in) 
Depth !75mm (6.80 in) 
Height 40 mm {T57 inj 
Weight 350 gms (12.15 oz) 

M icroprocessor/Memory 

Z80A 3.25 MHz clock 

ROM; Containing 8K BASIC interpreter 

RAM; IK bytes internal, eKternally expandable to 16K bytes. 

Keyboard 

40 key touch sensitive membrane. Using function mode and 
single press key word system, this gives the equivalent of 91 
keys and also graphics mode allows an additional 20 graphical 
and 54 inverse video characters to be eniered directly. 

Otsplav 

Requires an ordinary domestic black and white or colour TV. 

The aerial lead supplied connects the ZX81 to the TV aerial 

socket. The display is or^nlsed as 24 tines of 32 characters 

with black characters on a vrfiite background. 

Two mode speeds 

The 2X81 can operate in two software selectable modes - FAST 

and NORMAL. FAST is ideal for really high speed computing 

In NORMAL mode however the ZX81 allows continuously 

moving, flicker free animated displays 

Primer 

The 8K ROM wilt permit instructions (LPfiJNT. LLIST and 

COPY} to drive the Sinclair 2X Printer. 

Programming 

Programs can be entered via the keyboard or loaded from cass 

ette Programs and data can be sav^ onto cassette SO that they 
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New Frotti Fuller 

FD Syitein for the 

ZX SPECTRUM 




£39.9S 

+ £2.50 p & p. 



Professional Keyboard & Case — 

This unit has the same high standard as our ZX81 unit. 

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and 

the Power Supply. 

Our own Power supply i$ available:- 9 volts DC al 2 amps. 

Mains either nOv or 240v AC at £5.95 + 80p. p 4 p. 

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel 
key switches have gold piated contacts and a guaranteed tife of lO* operations. 
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it 
into the FO case, plug in the keyboard and that's it. tsio technical know how or soldering 
required, the built unit is tested and comes with a money back guarantee. 
Sp«ctrum Keyboard and Case Kit £33 JS 

Our Mother Board for the spectrum has 2 slots al £15 95 or 3 slots at £19 J5. this unit aJso 
fi^es inside the case, p & p 60p. 

SPECTRUM SOUND AMPLIFIER £5.95+ SOp p & p. 

Complete with leads, volume control and loud 
speaker in tough ABS Plastic case measuring 
5" m T X 1" just plugs into your spectrum MIC 
input. 



SPECTRUM PLUG PLANNER - 








£ie,9S^£1,00pft p 

Complete with 3 metres of cable, three 13 
amp sockets for TV, Tape etc AND 9 volt 
at 2 amp power suppty with pow^r jack to 
fit Spectrum or ZX81 

The ever popular FD42 Keyboard and case 
for 2Xai £39.93 ir\cluding VAT & Post 
FD42 as a kit £33.95 including VAT & Post 

FD42 Built only £24.95 including VAT & Post 
FD42 Keyboard Kit £10.95 including VAT & Post 



QUARANTEED U DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTR£. 
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Mail tD FULLER MICRO SYSTEMS^ 

The ZX Centre. Sweeting Stfe^i. Liverpool 2 England. UX. 

PfBBse Suppty> 

Add ress ...«„.*-. „ . -*. -„ .,..*. . 
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